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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without — 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary 
Halverson (K6GLH), David Kuraner (K2DK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim-Riff (K7SC), 
George Misic (KE8RN), Hal Guretzky, K6DPZ 


Editor’s Comments 


Electric Radio’s 25th Anniversary 
\ ee This issue, #300, marks the 25th 
anniversary of circulation for 
Electric Radio. Although I’ve only 
been the editor for the last 12 years, 
the real credit to the success of —-Jeqf: 
Electric Radio should be given to Barry ~ 
Wiseman, who started ER, and to everyone 
that sent us articles and photos for publication. We have come a long way since issue 


#1. Some friends have passed on, but new friends have been made and I’m sure that 
Electric Radio will continue for many years to come. 

I have prepared a special issue for number 300. Many pages are in full color, 
which is a “first” for ER. I won't be able to do this in every issue, but I do hope to 
have more color sections in future issues. 

There are some nice articles this month. Jim Hanlon has written about his HT- 
32, and I look forward to hearing it during the phone portion of the CX contest. 
Pat Griffin has cured a weak link in classic EF Johnson VFOs, and Jeep Platt has 
come up with a way to narrow the selectivity of ARC-5 receivers without radical 
changes to the basic design. Tom Marcellino has contributed a nice accessory for 
your test bench, and Joe Long tells us about a little known area of the Command 
set receivers, the adapter boxes. Dave Ishmael has finished his research into crystal 
performance issues for use in transmitters, and his data on these crystals should help 
us build successful transmitters and also save weaker crystals from destruction. 

I’m now working on issue number 301 that starts year 26, and the Electric Radio 
tradition continues! 
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| Cover: Joe Long (WA2EJT) and Rick Dupree (NN2K) visited Ulrich Rohde 
-(N2UL) and his shack during March 2014, and Joe and Dr. Rohde are standing 


to either side of the Rohde & Schwarz EKO7 receiver. There will be another 
article on the unique, high-performance EK07 in an upcoming issue of ER. 


The Hallicrafters HT-32 


By Jim Hanlon, W8KGI 
PO Box 581 

Sandia Park, NM 87047 
w8kgi@arrl.net 


“Want a free Hallicrafters HT-32 for 
restoration?” 

That was the title of a recent email 
from my friend and benefactor, Mike, 
who had previously given me his very 
heavy RAO-2/NC-120. Mike went on in 
his mail text, “I continue to thin the herd 
here — and havea Hallicrafters HT-32 up 
for grabs. If you want it, it'll be free to a 
good home. Some tubes are missing — I 
have replacements for all of them. One 
knob is missing — I have a replacement 
for it. The power transformer is missing 
—I may havea replacement. Cosmetically 
it’s in remarkably good shape! ... It’s 


really heavy! Before it goes to the 
boatanchor list or to eBay, would you 
like it just for the trouble of picking it up? 
Please let me know — I’m belatedly spring 
cleaning! Thanks, Jim! Mike” 

Needless to say, I replied promptly, 
“Mike, YES! And thanks, Jim.” And that 
was the beginning of this article. 

I had been looking for a decent, early 
SSB transmitter for my “inside shack” 
for a while now. I enjoy working the SSB 
portion of the Classic Exchange, and 
being able to add a third SSB transmitter 
to my existing Central Electronics 100V — 
and Drake T4X would make the job of 
“qualifying” each of my transmitters and 
receivers for the contest— by using each of 
them for three or more QSOs — much 
easier. I could just pair off each transmitter 
with all three of my SSB receivers, the 


Figure 1: The HT-32, and its updated variants, had a successful 7-year production 
history at Hallicrafters. The HT-32 was introduced February 1957, the HT-32A in 
1958, and the HT-32B from 1960 to 1964. 
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Figure 2: The underneath view of the HT-32 chassis shows reasonable access to the 


components. 


75A-4, an R4B, and my good old HRO- 
50 with its added mechanical filter, 
product detector, and SSB AVC. By 
making nine total QSOs with each 
pairing, I could qualify all of my gear 
while talking to just one other CX station. 
I would have to move my Valiant out to 
the garage shack to make room, but it’s 
about time that I took that blockbuster 
off the inside shelf anyway and moved it 
to a more easily accessible spot. So, six 
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days later, I drove over to Mike’s house 
and picked up my latest project. 

To appreciate the HT-32’s place in the 
evolution of amateur radio single 
sideband equipment, you need to 
appreciate the history of how it came 
about.' Things started when J. R. Carson, 
a. western ‘Electric ‘Development 
Department engineer, filed for a patent 
on Single Sideband Suppressed Carrier 
Transmission in 1915. The Bell system 


May 2014 3 


AUDIO AMR = A.F-OSC. RE AMR 


- BAL. MOD. 4.95 Me. 
R.F <r 


VOX AMP VOX DIODE RELAY TUBE vee 


FROM (12AX7 1! 
RECEIVER 


1 GALS} VIZAT7 ) 


ANTI-TRIP = ANTI-TRIP ANTI-TRIP 
A DIODE AMR 


Ist MIXER 
4.95Mc. 
FureR 9Mc. 
Mic, 
DIODE 
ow) Rat SIDE-BAND, 
AUDIO SWITCHING (esr) 
e 


yan ae 


H.V. RECT, 


9Mc, AMP 2nd MIXER = 3rd MIXER ORIVER 


rere a. 
Ae 
pppoe | hu TUNE 


5.5 Me, 


(sues fey fs 


A pee aan 


pres je Any 


13.95 Me us na 


LY. RECT. 


Figure 3: The HT-32 block diagram, from the May 1957 QST, page 38, was “figure 


1” in the original QST article. 
deployed an experimental, three-channel 
SSB wire-line telephone carrier system 
inet 017, “and an January 1923 cchey 
demonstrated a one-way SSB radio 
transmission from New York to England 
on 60 kHz. In 1933 they started using 
SSB on HF radiotelephone circuits, and 
by 1935 other commercial use of SSB 
had become universal. And, perhaps a 
half-dozen hams in California were using 
telephone-type, low-frequency, LC-filter 
technology to produce SSB in 1933 and 
1934. 

Single sideband really burst onto the 
ham radio scene on September 21, 1947, 
when Oswald “Mike” Villard Jr., 
W6QYT, put the Stanford University 
Radio Club station, W6YX, on 3970 and 
worked W6VQD. Mike used an on- 
frequency phasing transmitter with a 
balanced modulator, probably consisting 
of a pair of 6L6s and running about 20 
watts peak output. A variety of home- 
brewed phasing and filter rigs soon made 
it into the pages of ham publications over 
the next several years. Perhaps the most 
interesting was Don Norgaard’s 
(W2KUJ) SSB Jr. described in the 
November/December 1950 


issue 
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of General Electric Ham News, which used 
only three tubes to generate 5 watts PEP 
on 75 meters. This little rig soon found 
its way into the heart of almost every 
commercial phasing-type exciter and 
transmitter that came on the market. 
The first commercial SSB transmitters 
were offered, for the most part, by new, 
start-up companies specializing in 
sideband. Eldico, an exception, had 
entered the ham market in 1949 with its 
TR-1 AM/CW and TR-75 CW rigs. 
Eldico advertised their version of the 
SSB Jr. in the February, 1950s 
perhaps the first commercial offering of 
an SSB transmitter. In September 1952, 
a new company that was destined to 
make a big splash in SSB for the next 
decade, Central Electronics, offered their 
10A rig. They were followed in 1953 by 
Elenco with their SS-75, and in 1954 by 
Lakeshore with their Phasemaster Jr. In 
1954 B&W introduced their 51SB, an 
outboard phasing generator designed to 
work with their B&W 5100 AM/CW 
rig: Finally,, in 1955 s0arageme 
manufacturers of AM/CW transmitters 
began to offer sideband rigs, Collins with 
their $2000 KWS-1, and Hallicrafters 
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with their $350 HT-30. 

The HT-30 was not too exciting, 
feature or technology wise. It generated 
SSB using a 50 kHz L/C filter, had a 
built-in VFO, and put out 35 watts PEP 
CW and SSB and 9 watts AM on 80, 40, 
20 and 10 meters, but not on 15. With its 
companion HT-31 linear amplifier for 
an additional $395, you could increase 
the power level to 330 watts PEP. 

Finally, in February 1957, Hallicrafters 
replaced the HT-30 with the subject of 
this article, their HT-32, a 4.95 MHz 
crystal filter rig with 70 to 100 watts 
output on CW and SSB and 17 to 25 
watts on AM, covering 80 through 10, 
including 15 meters, for $675. The HT- 
32 had 20 tubes, including a pair of 
6146s in the RF output and included 
such features as VOX, CW break-in 
keying, full TVI suppression, and a linear 
VFO calibrated every 0.2 kc. This was all 
in a receiver-sized cabinet 10-2 inches 
high, 20 inches wide and 16 inches deep. 
The HT-32 went through the HT-32A 
model in 1958, which added provisions 
for a phone patch, FSK, and push-to-talk 
circuitry, and the cosmetically upgraded 
HT-32B model in 1960, which lasted 
through 1964. 

QST published a good review of the 
HT-32 in the May 1957 issue, beginning 
on page 38. I would recommend it to 
anyone who is interested in acquiring an 
HT-32 and restoring it to service. I will 
borrow a few sections of this article to 
describe the rig more fully for ER readers. 

“Referring to the block diagram in Fig. 
1, the basic SSB signal is generated at 
4.95 Mc. The modulating signal passes 
through a few stages of amplification and 
is then fed to the bridged-T balanced 
modulator. This is a new type of balanced 


modulator. ... The double-side-band 
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suppressed-carrier signal from the 
balanced modulator is then passed 
through two crystal filters which lop off 
one side-band. ... The 4.95 Mc SSB 
signal is then fed to the first mixer, where 
the signal is heterodyned to 9 Mc. By 
using the two possible oscillator 
frequencies at this point, the resultant 
side-band signal at 9 Mc is either 
maintained or inverted. ... The 9-Mc 
signal is then fed straight through to the 
third mixer for 75-meter (and 20-meter) 
operation or it is heterodyned to an 
appropriate frequency in the second 
mixer. This appropriate frequency is one 
that will combine with the 5-Mc VFO to 
give the proper output frequency. For 
example, for 7-Mc operation the 9-Mc 
signal is heterodyned to 12.5 Mc (beating 
against a 21.5 Mccrystal). For simplicity 
in the block diagram, notall of the crystals 
used with the GAB4 heterodyne oscillator 
are shown. Since the VFO has a tuning 
range of only 500 kc, it is necessary to use 
five crystals to cover the 11- and 10- 
meter bands. The big advantage in a 
system of this kind is the constant tuning 
rate and practically constant stability; 
the VFO is always in the same range (5.0 
to 5.5 Mc) and all other oscillators are 
crystal controlled. The constant tuning 
rate means that setting up “on frequency” 
in the 10-meter band is as easy as on 80. 
The tuning rate of the VFO control knob 
is 20 kc. per knob revolution. 
“Following the third mixer, the on- 
frequency SSB signal is amplified by a 
12BY7 driver stage and fed to the parallel 
6146 output stage. The grid and plate 
circuits of the driver stage are gang-tuned 
and the output stage uses a pi-network 
coupling circuit with only one control, 
the tuning control. ... A fixed capacitor 
of suitable value ... is switched in on each 
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frequency range ... designed to give 
proper loading of the amplifier when a 
50-ohm load is used. ... An RF output 
meter across the line is included in the 
HT-32, and this serves as a resonance 
indicator for the driver and amplifier 
tuning controls as well as an output meter 
for monitoring the voice level. 

“Some remaining details of the circuit 
can best be explained while describing 
the panel controls. As already mentioned, 
the tuning controls are the VFO, the 
driver grid and plate (ganged), and the 
output amplifier plate. There is the audio 
level control (in the audio amplifier), 
and an RF level control (gain control on 
the 9-Mc Amplifier) that is used to set 
carrier level on a.m. and CW and to set 
the operating limits on side band. A 
calibrate level control sets the transmitter 
output level to a convenient value when 
‘zeroing in’ ona frequency. A six-position 
operation switch turns the primary power 


ee 


Figure 4: In this topside view, note the new cage around the 


C, G 


Figure 5: Variable temperature 
compensation is provided by C3 
working with C1 and C2. (May 1957 
QST, Page 40) 


off and on and gives a choice of stand-by, 
manual operation, calibrate, and VOX. 
The manual operation (MOX) position 
turns on the transmitter, and the calibrate 
position turns on the transmitter without 
closing the VOX relay and gives output 
at a level set by the calibrate level control. 
“The function switch selects upper or 
lower side band, a.m., or CW. In the 
a.m. and CW positions the side-band 
filters are bypassed and the balanced 
modulator is upset 
(unbalanced) to let 
some carrier through. 
For CW operation the 
third mixer and the 
driver are grid-block ° 
keyed, giving a chirp- 
and backwave-free 
signal that will delight 
a code man’s ear. 
“The microphone 
and key: yacksi7a6e 
mounted on the panel. 
... A third jack, labeled 
‘Monitor’ (for reasons 
that escape: Mise 
provides head-phone 


receiver output that 
will be cut off during 
transmit periods (when 


final tubes and tuning capacitor and the vacant hole in the voy ;, used).” 


chassis for the power transformer. 
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The HT-32 introduced several circuit 
innovations for its day. Its 4.95 Mc filter 
was one of the first high frequency crystal 
filters to be offered commercially. Its 
“bridged-T” balanced modulator was a 
departure from the diode circuit used in 
the SSB Junior derived rigs. As shown in 
figure 5, the series-tuned Colpitts (Clapp) 
VFO is temperature compensated 
through the use of a differential variable 
capacitor and two compensating 
capacitors of N1500 and NPO 
coefficients. Changing the rotor position 
of the differential capacitor permits 
effective adjustment of the temperature 
compensating coefficient from an NPO 
characteristic to N1500. 

So that’s what the HT-32 was like 
when it made its debut in 1957. By the 
time that my rig arrived on my bench in 
2013, it was still pretty much the same, 


but wear-and-tear and 56 years had taken 
their toll. 

The missing power transformer was 
the most noticeable problem. From what 
I’ve heard, this is not an uncommon 
occurrence for the HT-32 and for its 
HT-37 brother. It did make the rig about 
20 pounds lighter to carry home, but it 
presented a potentially expensive problem 
to fix. A replacement transformer is 
available from the Peter W. Dahl 
Company for $310, but that price tag 
was strong motivation for me to seek 
another option. After a little thought and 
checking, I realized that the Heathkit 
HP-23 series of power supplies, originally 
designed to power transmitters and 
transceivers in the HW and SB series, are 
a perfect match in for the HT-32. They 
supply everything the HT-32 needs; high 


voltage, medium voltage, bias, and 


Figure 6: Here is the HT-32 and its companion Heathkit HP-23 power supply. 
The open cabinet top shows the added blower on top of the final cage. 
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filament voltage in the necessary voltage 
and current levels. Fortunately, my friend 
Mike had an HP-23 that he was not 
using, and he kindly donated it as well 
for this project. 

The next obvious problem was that the 
shield cage around the final amplifier 
tubes and their tuning capacitor was 
missing. Fortunately there were enough 
pictures of the HT-32 available in the 
manual and on the web so that I could 
make a replacement cage from a sheet of 
perforated aluminum. The original 
springs that hold the shield in place were 
still attached to the chassis, so mounting 
it was no problem. [ also picked up a 120 
volt muffin fan at the Albuquerque 
hamfest that I “mounted” via a couple of 
twisted wires to the top of the shield cage 
and plugged in to the 120 volt outlet on 
the chassis that Hallicrafters supplied for 
the purpose. 

With those obvious problems taken 
care of, I proceeded to making the HT- 
32 work electrically. Mike had supplied a 
complete set of tubes, and to the extent 
that I could test them on my Hickock 
tube testers, they were OK. Without going 
through a blow-by-blow account of the 
process, I’ll report several problems that 
did show up. 

One of the 6146s did develop a plate- 
to-ground short that pulled a lot of current 
through the still-remaining HT-32 filter 
choke and caused it to emita little smoke. 
That may well have been the kind of 
problem that took out the original power 
transformer. A new pair of 6146s from 
RF Parts company took care of that. 

The 6AJ4 heterodyne crystal oscillator 
stage was functional to start with, but it 
quickly went flaky. Without it operating 
properly, the second mixer didn’t get the 
conversion signal that it needed and the 
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rig worked only on 80 and 20 meters. At 
that point, the 6AJ4 tested with multiple 
shorts. A new tube remedied the problem. 

The LSB signal could be set viaa padder 
capacitor on the 13.95 Mc crystal, on the 
sideband-switching oscillator, so that the 
LSB carrier-frequency signal output from 
the first mixer was at 9 Mc, but the 
adjustment on the 4.05 Mc crystal would 
not bring the USB signal to the same 
point. It was several kc off, and its best 
point was at the minimum capacitance 
setting of its padder. I suspect that the 
problem is due to aging of the 4.05 Mc 
crystal over the last 56 years. I might have 
corrected it by modifying the side-band 
switching oscillator circuit into a VXO 
for the upper sideband configuration, 
but the crystal and its associated 
components are just too crowded, and 
they are hidden up inside their shield 
can. At this point ’'m just putting up 
with the difference. Since I almost never 
switch from LSB to USB on the same 
frequency while I’m on the air, it’s no big 
problem. 

A problem that did keep me busy 
chasing it for a while was a failure of 
signal to get beyond the third mixer when 
I was trying to put the rig on the air. It 
finally turned out to be non-conducting 
contacts on the VOX relay. I cleaned the 
contacts and they worked for a little 
while, but they soon went open again. I 
checked some of the other contacts that I 
was not using, on the same relay, but they 
were just as bad. The original VOX relay 
is a three-pole, double throw unit with its 
coil in the plate circuit of the 12AT7 
relay tube. I finally replaced it with a pair 
of 48 volt, two-pole, double-throw, sealed 
relays with their coils connected in series. 
I used Nippon Electric MR62 relays from 
my stash, but if I had to recommend 
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currently available relays for a job like 
this, I would go with Omron part number 
G6A-ST-US-DC48, a two-pole, double- 
throw relay with a 9750-ohm, 48-volt 
DC coil and 3-amp, silver-palladium 
contacts, available from Mouser for 
$6.55, per my out-of-date catalog. 

At another point in the restoration, I 
was experiencing a strange pulsing of the 
SSB output as seen on an oscilloscope. A 
bit of tracing revealed the primary cause 
to be an oscillation in the low-level audio 
amplifier stages. As so often happens, I 
turned out to have caused the problem 
myself. I was somewhat concerned about 
the health of the low B+ voltage filter 
capacitors in the surviving portion of the 
HT-32 power supply, and since the HP- 
23 was supplying well-filtered 300 volt 
B+ already, I just disconnected the HT- 
32 capacitors. That left the 300 volt line 
in the HT-32 being fed by just a filter 
choke with no filter capacitor bypass to 
ground. The unbypassed B+ lead became 


a perfect feedback path for the audio 
amplifier, which turned into an oscillator. 
The resulting several-thousand-cycle 
signal was distributed widely via the 300 
volt power lead to many different stages, 
and the effect on the SSB output signal 
was, to say the least, rather spectacular. 
Once I realized what I had done, I 
reconnected the HT-32 filter capacitor 
and things settled down again. 

So after a bit of time, and trial and 
error, I finally managed to get the HT-32 
back into operating condition. Its maiden 
voyage was on September 12, 2013, when 
I worked W6B on 14270 SSB. Dennis 
was working a Route 66 special event 
from West Los Angeles, and he reported 
that the old rig sounded very good. I next 
ran iton the September Classic Exchange, 
September 15 on 20-meter SSB and 
September 22 on 40-meter CW, and 
then again on the February 2014 CX on 
20 and 40-meter SSB, all with good 
reports. So far it is managing to hold 
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Figure 7: Hallicrafters’ May 1957 QST ad. 


together without 
springing any more 
leaks, so it looks like 
I have another good 


SSB/AM/CW rig to 


add to my 


HT-32 
Transmitter /exciter 


Amatent net $6 75” 


collection. 

Thanks Mike, 
and thanks Bill 
Halligan! 
Footnote: 

1. Jim Hanlon, 
W8KGI, Electric 
Radio #112, The 


Beginnings of 


Amateur Single 
Sideband, August 


1998, p 20 
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Replacing the VFO Coupling in Johnson 
Transmitters 


By Pat Griffin, AA4PG 

478 Cahaba Landings Road 
Birmingham, AL 35210 
patgriffin@msn.com 
www.cahabatechnology.com/aa4pg.html 


Introduction 
E. F. Johnson transmitters from the 
(20s oland: «60s! yakey séecogmizable 


immediately by the trademark VFO in 
the middle of the panel. Even though 
many of these are still around, others 
have fallen victim to a mechanical 
problem in the VFO design. The drive 
reduction gear is coupled to the variable 
capacitor with an insulated shaft coupler 
that uses a thin, circular piece of Bakelite 
to isolate two shaft busings, see figure 2. 
In addition, the reduction gear is attached 
directly to the front panel. So, any torque 
on the front panel is transmitted to the 
reduction gear and on to the Bakelite 
coupling. Enough of this, over 50 years 
or so, and “kaboom” goes the coupling. 

The story is this was even a problem in 
the 1960s. Of course, then you could get 
a replacement part from Johnson for a 
few bucks and a couple of 5-cent stamps. 
But, we should not be too hard on Edgar 
and the boys at Johnson. They did a 
pretty bang up job to build rigs that are 
still going with the original tubes after 60 
years. 

The 85-pound Valiant is especially 
vulnerable to the coupler problem. 
Apparently, putting this beast on its back 
for servicing a few times will crack the 
Bakelite piece, and I suppose this was the 
fate of a treasure I found at a hamfest. I 
did the usual modifications, such as solid- 


the rectifiers, replacing 
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electrolytics, bringing the fuses out to the 
back apron, and replacing the T/R relay 
with a 12 VDC version. When I fired it 
up, the CW note was good, loading was 
close to specs, and I thought I was home 
free. However, even though the VFO 
knob turned just fine, the frequency 
change was erratic. That had to mean the 
coupling was broken. 

The 


modifications 


three 
l° clatm: 


following describes 
that, 
improvements to the VFO coupling 
gizmo. All of these modifications use 
parts readily available from a home- 


are 


improvement or, as we used to say, 
hardware store. First, a new coupling is 
assembled using the remnants of the old 
coupling. Second, the reduction drive is 
replaced by a current-production Jackson 
Brothers’ drive. Third, the new reduction 
drive is mounted on brackets behind the 
cabinet. In this way pressure on the 
cabinet is not transmitted to the coupling. 
It is also a little easier to remove the front 
panel since the reduction drive can stay 
put. So, here we go. 
Digging In 

The VFO escutcheon and the front 
panel must be removed. The only wires 
soldered to front panel components are 
the meter connections. Cut these and it’s 
nota bad idea to put quick-connect spade 
connectors on them for the next time you 
remove the panel. The brass Vernier nut 
will be revealed when the VFO escutcheon 
is removed. Remove it and the VFO 
pointer. After removal of the pilot-light 
nuts and the rest of the knobs and control 
nuts, the panel will come right off. 

Next, remove the panel on the left side 
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Figure 1. Valiant chassis after removal of front panel, vernier, VFO Box, and the 
access hole for the coupler is shown with the arrow. 


of the VFO box. This leaves a three-sided 
VFO box, which can be removed without 
removing the top. Leaving the top intact 
is important because the VFO trimmer 
caps are connected to it by spring-loaded 
couplings. And, lore is that once removed 
these are not replaced easily. To get to all 
of the nuts holding the VFO sides, the 
shield from 
underneath the 
chassis must 


also be 
removed. 
Once this is 
done, goose the 
VFO box out 
vertically while 
keeping a 
thumb or two 
on the top just 


to be sure it 


Figure 2 
Electric Radio #300 


stays put. Then, remove the coupling 
from the variable capacitor. There are a 
couple of holes in the chassis underneath 
the coupling that allow a screwdriver to 
get to the screws holding the coupling to 
the shaft. Apparently, Johnson engineers 
knew someone would eventually be here. 

After all of this, the rig without the 
panel and VFO box should look like 
figure 1. Notice how the machine screws 
were removed from the front edge of the 
VFO top cover just to allow a little “wiggle 
room” when removing the box. 

Building a New Coupling 

As figure 2 illustrates, the Bakelite 
coupling was completely destroyed. 
Notice the two bushings have different 
diameters, and this is not a standard, 
replaceable coupling. 

So, the next step is to drill the rivets out 
and use the bushings to fashion a new 
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coupling. It turns out a nylon washer 
from a hardware store is perfect for this 
(Lowes item” #881539:°93/32" 1D). 
OD, and 1/16” thick). It also turns out 
that KE ier and WD7F 
(www.wd/7f.com) have discovered this a 
few years earlier — thanks Mike and John! 

The important step in building this 
coupler is to be sure the two fittings line 
up exactly. I did this by using a %-inch 
shaft that fits the smaller fitting. Then, I 
put tape around the other end until it just 
fit the larger fitting. The nylon washer 
could then be wedged between them, 
marked and drilled (See figure 3). 

Figure 4 (see page 44) show the final 
product. The hardware consists of 4-40 
screws and mini locking “jet” nuts. The 
latter are available from eBay seller 
"relhapsys: The pare. number rs 
MS21042-04. Regular 4-40 nuts can also 
be ground down to fit, taking care that 
the nuts do not make contact with the 
fitting. 

The Vernier Reduction Drive 

Had my vernier drive been in good 
shape, I probably would have installed 
the new coupling and buttoned it up. 
However, the old vernier was badly worn. 
Even after cleaning and lubing, it still felt 
grainy when it was turned- it felt kind of 
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Figure 3. The new nylon washer has been aligned with the old fittings. 


like a stick in pea gravel. 

Years ago in QST, Arrow Electronics 
advertised a vernier made by Jackson 
Brothers. Fortunately, it is still made and 
available MFJ/Ameritron 
(www.ameritron.com, item # 729-0142) 
and other sources. I have used them in 
other projects and have no complaints. 
So, the next step was to retrofit this drive 
into the Valiant. 

Connecting the vernier to the new 
coupling is easy. All that is needed is a 4- 
inch shaft, 7/8 inches long. This shaft is 
pushed as far as it will go into the vernier. 
Then, the other end is connected to the 
new coupling. That end is left loose for 


the time being. 
VFO Pointer Cradle 


The hard part is attaching the VFO 
pointer to the vernier. It has to be attached 
securely, in a fairly small space, and in 
such a way that it, as well as the panel, 
can be removed. After a bit of piddling, I 
came up with the cradle, shown in figure 
5, page 44, which holds the pointer. Two 
holes are drilled in the pointer body and 
the cradle is attached with 2-56 hardware. 
A third connection is made with the bolt 
previously used to secure the pointer to 


from 


[Continued on Page 44] 
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A Selectivity Enhancement for the SCR-274-N and 
AN/ARC-5 HF Receivers 


By iGeeecp Plate, KBHVG 
12196 Overlook Drive 
Monrovia, MD 21770 


jeepp@comcast.net 


Although being licensed for over 50 
years, and being around ARC-5 and ‘274 
gear for that amount of time, it’s only 
recently have I have become seriously 
involved in getting a complete station 
going, in this case on 75 meters. I missed 
out on actually using them back in my 
novice days but, better late than never. 
Also, I’ve never fully appreciated the 
differences between the series, save that 
of the modulators. Via some recent 
procurements and a generous donation 
from my good friend Ted, W3PWW, I 
have amassed equipment sufficient to 
build up a working station. Part of this 
project was to ensure that all the 
equipment was in good shape. After 
testing, I found that it was necessary to, 
among other things, 100% re-cap the 
receivers I currently have. After 70+ years, 
its no wonder. That part of the project 
completed, I started listening on 75 
meters to get an idea of just how usable 
the receivers would be. While sufficiently 
sensitive, I found that they were quite 
broad. Trying to pull AM signals out on 
3885 kHz was, at times, a real chore 
owing to the adjacent SSB stations. 

Coincidently, one of the regular check- 
ins to the Old Military Radio Net, Marty 
KK4RF, recently let us know that he had 
successfully modified an R-26 with Lew 
McCoy’s Q-multiplier modification’. My 
initial 
modification using a BC-454-A was not 


tryout of this particular 
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a great success and it was at this time that 
I remembered my old friend Norm, 
K3RZU’s commentary on modifying the 
IF coils in these receivers to improve 
selectivity. Not having ever seen the inside 
of one of the IF cans, I initially had no 
idea, whatever, what might be entailed 
nor what would be the efficacy of such a 
mod. Discussions within the MRCA and 
ARC-5 groups provided me some useful 
insights and I appreciate everyone’s 
Thus 


exploration into implementing this 


positive input. began my 
modification. The receivers in play for 
this particular modification, and indeed 
this article, are the 3-6 MHz BC-454( ) 
and the ARC-5/R-26. As with any 
modification, its best to first ensure that, 
as I did, the equipment is fully functional. 
That way, if things go south, it’s probably 
a result of something you've done. As 
information, prior to the modification, 
the restored receivers were measured to 
have a usable CW sensitivity (MDS) of 
approx. luv (-110 dBm). 

What the modification essentially does 
is move the two transformer coils in each 
IF can physically apart as far as 
mechanically possible so as to reduce 
coupling and, therefore, reduce the 
response bandwidth of that transformer. 
Some IF gain? will be sacrificed but, as 
evidenced by post-modification testing, 
thetlossesin IF! gainyareennirely 
acceptable. As shown in the original 
equipment manual illustrated in figure 
1, the 6 dB (2X) and 60 dB (1000X) 
points for the BC-454 and R-26 equate 
to approximately 7.3 kHz and 26 kHz, 
respectively. Understand that the 
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‘Data on Radio Receivers BC-454-A (or -B) and 
BC-455-A (or -B) are obtained as outlined above, 
using the proper reference frequencies as given 
below. 


MCW: Selectivity 


(190-550 ke) - 
-BC-454-A (or -B) 
(8-6 mc) 
BC-455-A (or -B) - 
(6-9.1 me) - 


The above table is presented for use as a guide 
in servicing receivers. It applies. to undamaged 
and perfectly aligned receivers, : under. reasonable 
climatic conditions. These values are to be regard- 
ed as average, to be approximated. when adj usting 
the equipment after overhaul or long service. 
Departures from these values are not necessarily 
cause for major operations on the equipment. 
The values should be employed with caution and 
discretion, particularly in the case of measure- 
ments carried out under extreme conditions of 
temperature or humidity, or with a signal gen- 
erator whose accuracy is not definitely known. 


Figure 1: Copied From Original Equipment Manual 


a similar IF response 
shape would be found 
after the modification, 
the 60 dB point would 
be expected to be about 
44. kHz. iiss 
improvements will 
certainly help. 
Although not 
affecting the 
modification itself, but 
prior to beginning any 
work, one needs to 
know that there are 
differences between the 
three-coil sets in ARC- 
5 and those in the SCR- 
274-N 
The primary difference 


equipment. 


is the presence of a 
tapped primary and/or 
secondary coil within 
the /:2?‘vandite Sie 
transformers. Tapped 
coils can be identified 


by ‘threetiiwires 


bandwidth shown in figure one? is 
actually half of the total bandwidth,‘ so 
one must double the figure to get the 
actual (total) bandwidth. Those numbers 
areithen: P60 kHoand 45 24khiz 
Thatistip retrpnbroad: 


Remember, too, that these numbers are 


respectively. 


applicable to a unit in as-delivered 
condition and in perfect working order. 
Characterization of the test receiver? with 
an un-modified coil set yielded a half- 
6db bandwidth of 7.9 kHz, or 15.8 kHz 
total bandwidth. That’s pretty close to 
what the original specifications say. 
Substituting a set of modified coils, 
measurements yielded a half-6dB 
bandwidth measurement of 3.8 kHz, with 


a total bandwidth of 7.6 kHz. Assuming 
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emanating from the 
coil and the presence of small mica 
insulators on vertical conductors. The 
prime example is that in SCR-274-N 
receivers the primary of the 3% IF is 
tapped, whereas the ARC-5 will typically 
have both the 2™ and 3" IF transformers 
dual-tapped. Thus, before attempting to 
swap coils between receivers, it will be 
necessary to ensure that the same type 
coil is being used. 

If modification of your receiver is 
something you'd like to do, and after 
you re sure all’s truly well with the 
receiver, first remove the screws that hold 
the upper cover. Move the rear of the 
cover up from the rear and then out from 
under the front upper lip of the receiver. 


This will reveal the tubes and IF 
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transformers. For convenience, mark each 
transformer as to where it goes on the 
chassis. Next, remove the tubes necessary 
to gain access to the hold-down screws 
for each of the transformers. It’s handy to 
have a small container available to keep 
the loose #3 screws safe. Unless you have 
a larder of ARC-5 hardware, you'll need 
to keep tabs on each and every piece. OK, 
now remove the transformers from the 
chassis. Most transformers have color- 
coded strips of paint to make sure the 
shield can is on the correct transformer 
and to make sure it is oriented correctly 
on the assembly. Check each one before 
you disassemble it for the identifying 
marks. Now, remove the screws holding 
the can covers of each transformer. Note 
that you do NOT have to remove any 
screws at this time from the bottom of 
the transformer to get these covers off. 
Once the covers are off, have a look at the 
coil structure. You'll see the two coils 
mounted ona vertical shaft, three ceramic 
insulators and a center decoupling 
“paddle” as illustrated in figure 2. You'll 
also see a phenolic spreader/stabilizer bar 
just above the top coil. On some of the 
transformers you'll also see that two of 
the vertically running conductors have 
insulators breaking them up. Please note 
just how the lower coil is connected to 
these vertical conductors, above or below 
the insulator. On these two coils, you'll 
only be able to bring the lower coil down 
just so far as there is only so much slack 
to take advantage of. That said, what you 
will have will be sufficient. 

Important to the disassembly method, 
it’s at this point you'll need to discover 
which type of coil rods (screws) you have. 
So far, I have found three types’. Type 1, 
as we ll call them, have a long screw from 
the bottom of the transformer, all the 


way up and through the phenolic bar, 
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and terminating in a small nut. Type 2 
has the same as Type 1 but the long screw 
terminates in a threaded spacer bar instead 
of a nut. Type 3 is very different. It has a 
long screw from the top of the phenolic 
bar going down and threading into the 
top of the lower-most ceramic spacer. 
This spacer is also held by a short screw 
coming from the bottom of the 
transformer. Once you have a look at 
your transformers, all the above will fall 
into place. What now follows is how to 
accomplish the deed. 

The coils are “hung” with their 
windings connected to the vertical 
conductors going from the trimmer 
capacitor shelf to the bottom of the 
transformer. Be careful not to break these 
delicate wires at any time. The thing to 
do now is to remove the long screw 
securing the coils and spacers. The upper 
part of any of the long screws will have a 
sleeve inside the upper coil and the upper 
ceramic spacers. If you have a Type 1 or 
Type 2 setup, simply, but carefully, 
remove the center screw from the bottom 
of the transformer. It’s usually painted 
yellow. Use a micro-needle nose plier or 
hemostat to hold the nut (if installed). 

If you’ve got a Type 3 setup, carefully 
remove the screw from the top of the 
transformer enough to clear the spacer 
just above the lower coil bobbin. This 
will later allow the lower coil bobbin to 
be mechanically freed up. If any of the 
trimmer capacitor plates are seen to be in 
the way, adjust them aside to avoid 
damage before removing the screw. 
(Alignment will bring them back to the 
proper setting, later) Then, remove the 
short, center screw from the bottom of 
the transformer. It will now be necessary 
to remove the bottom ceramic spacer to 
make room for moving the lower coil 


down. I use a hemostat to work this 
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spacer loose and jimmy it out the side. 
The thing is, don’t break the delicate 
wires coming from the lower coil, in the 
process. Once the lower spacer is removed, 
using a low wattage soldering iron, 
carefully heat and slide the soldered 
connections of each lower coil wire down 
the vertical conductor. Move these 
connections enough to allow the lower 
coil to, in turn, be moved downward. On 
transformers with the insulators on the 
vertical conductors, those transformers 
with tapped coils, the distance you'll be 
able to move the lower coil downward is 
limited (but sufficient). Figure 3 
illustrates a modified transformer with 
insulators installed. If there is residue 
present, it may be necessary to break the 
lower coil bobbin free from the ceramic 
insulator just above it. I have successfully 
used a long nose to hold the insulator and 
then rock the lower coil bobbin to break 
it free. This is where you'll just have to 
see how it goes. Just be careful in your 
work.... Now, after all this is done, move 
the lower coil downward as much as 
physically possible, yet not actually 
touching the bottom plate. Once the 
lower coil has been moved down, check 
again for continuity from one side of 
each coil to the other. It should be a very 
low resistance, of course. Figure 3 will 
give you an idea of what a completed 
modification will look like. The figure is 
representative of a transformer with the 
conductor insulators installed. Note that 
the transformer with no insulators on the 
vertical conductors can be lowered slightly 
more that the other type. 

The next thing to do is to re-install the 
long screw. If it’s a Type 1 or 2, carefully 
insert the screw up from the bottom and 
through the coils, spacers, and finally the 
phenolic spacer. If there’s a top nut, re- 


install jit Invtheycase: of ia ype Sixtop 
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inserted screw, insert it back in, from the 
top, and down through the coils and 
spacers. Inasmuch as the bottom spacer 
is gone; it will float until later secured by 
epoxy. After this step, re-space the coils, 
as may be required, to ensure maximum 
separation. 

Once things are in final place, it will be 
necessary to secure everything with epoxy. 
We're not talking certified for flight, just 
trying to keep things from moving about 
inside the can. I use a two-part, quick set 
epoxy, but whatever you have will be 
OK, I’m sure. Make sure the phenolic 
spacer is in place and has clearance from 
the trimmer capacitors. At this point, 
place a small daub of epoxy at several 
points to accomplish the above. This 
includes a daub on the bottom coil bobbin 
to secure it as well as (very carefully) to 
the top of the screw at the phenolic 
spreader in a Type 3 setup. A small daub 
on the ends of the phenolic spacers will 
keep them in place. Now, let things set as 
directed by the epoxy instructions and 
then correctly replace the color-coded 
cans on their respective transformer. 
Finishing up the modification, re-install 
the transformers and tubes and check 
and re-align the receiver. If you have the 
proper test equipment, you can also check 
the after-modification selectivity and see 
what improvement you've been able to 
provide. A simple check of the 6 dB 
points will give confidence as to the 
success of your work. Of course, the real 
test is when you put the receiver on the 
air! 

As a final note, one might well infer 
that this modification would provide 
similar results with the 6-9.1 MHz 
receivers. [he coils sets are built in similar 
fashion and, given the very broad 
bandwidth, also listed in figure 1, ?m 


sure it would be a good investment in 
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Figure 2: 
Transformer 


Unmodified Type 1 


time to do so. Finally, I’d like to hear 
about your experience with this 
modification and how it may have turned 
out. 

References: 

1. QST magazine, March 1960, p. 46 
2. Although a slight reduction in IF gain 
was noted, no reduction in MDS, 
whatever. 

3. As extracted from AN/SCR-274-N 
manual. Similar data is also provided in 
applicable AN/ARC-5( ) manuals. 

4, The AAF and the Navy’s method of 
measurement methodology, in this case, 
results in a bandwidth factor of % of the 
actual full bandwidth. Other methods 


are certainly available. 
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Figure 3: Modified Transformer 


5. In addition to the difference in internal 
coil mounting, the bottom plug of these 
IF transformers may also have slightly 
different mechanical (not electrical) 


These 


interchangeable between receivers but 


configurations. coils are 


one must be observe proper orientation. 
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A Variable Isolated AC Power Source 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym@pghmail.com 


We all have used a Variac,™ with or 
without an isolation transformer, when 
restoring a vintage piece of electronics. 
With the absence of the isolation 
transformer—when testing gear with one 
side of the AC line connected to the 
chassis (aka, a “hot chassis”)—there is an 
obvious problem. 

With the absence of an isolation 
transformer I regularly use my 5 amp 


ye 
AC CURRENT 


$e 


Figure 1: The Power Conditioner is housed in 5"x 6"x 9" vintage Heathkit cabinet 


Variac™ to power vintage gear under 
test using only battery powered test 
instruments. To improve this situation I 
started searching for a reasonably priced 
1:1 isolation transformer. A transformer 
with 150 watts of capability was desired. 
Several were located with a price range of 
$70 to $100. Being basically tight fisted, 
I didn’t think those prices were 
reasonable. 

Looking through my transformer stock 
there were several high current filament 
transformers. Then the idea hit me. Why 
not place several filament transformers 
in series? The search was now redirected 


with a total weight of 11 pounds. The meter was rescaled for AC volts and amps. 
For complete isolation, the recessed output connector is isolated from the metal 


panel. 
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Figure 2: The auto transformer is placed after the isolation transformers for 
constant lamp brightness. The 0.6-ohm current shunt resistor is actually three 0.2- 
ohm resistors in series. Both the amp and volt meter use a full-wave circuit. 


to another parts resource, eBay. An 
auction was found that was selling 
transformers with a center-tapped 
secondary of 24 volts at 1.5 amperes. 


These were used units that were supposed 
to be in working condition, as discussed 
by email with the seller. The auction was 


buy-it-now, so I purchased five units for 
less than four bucks each. 

At the last hamfest a seller was found 
selling small open auto transformers. The 
price for one was $3. The one I purchased 
is rated for 3 amperes. I now had the 
makings of an all-in-one box variable 


Figure 3: The meter components are mounted to the rear of the panel. All 
connecting wires are bundled to one side for panel removal and servicing. 
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Figure 4: All transformers are mounted to the cabinet rear wall. The primaries are 
connected to a ten-terminal barrier strip attached to the left wall. Electrical wire 
nuts are used for the secondary connections. 


isolated AC power source. Adding 
features like an amp and volt meter would 
complete the package. 

If you intend to follow my idea using 
multiple filament transformers it would 
be wise to phase the secondaries prior to 
fabrication. This is best accomplished by 
marking the transformers from 1 to 5. 
The primaries don’t need to be phased 
but their common connections must be 
maintained from the initial secondary 
phasing to final fabrication. 

Start with T1’s secondary and tack 
solder with one lead from T2’s secondary. 
Measure the total secondary voltage and 
it should be 48 volts. If a lower voltage is 
measured then the phase is wrong. 
Continue tack soldering the secondary 
wires and measure the total voltage as 
secondaries are added. 

When the phasing is completed the 


voltage should read 120 VAC across all 
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the series-connected secondaries. Now, 
before unsoldering the wires, mark all 
the joined wires. I used masking tape. 
Remember the primary connections must 
be maintained, so marking them would 
bea good idea also. Ifa primary is switched 
that secondary phase will also switch. 
The autotransformer was positioned 
after the transformers in the circuit 
because I wanted a steady brightness for 
the pilot lamp for “power on.” The #313 
lamp is rated for 28 volts. A 12 volt bulb 
can be used by connecting to the center 
tap of Tl. It makes little difference in 
output if the autotransformer is placed 
first. With that arrangement the lamp 
brilliance would follow the input voltage. 
The amp-volt-meter combination uses 
a common meter with a 50-pA movement 
having a resistance of 1.35-k ohm. Both 
meter functions use full wave rectification 


with series pots for calibration. The 0.6- 
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Figure 5: This is the setup used to phase the transformer secondaries. A 100 watt 
lamp was used as a load while measuring the load current and voltage. 


ohm current shunt resistor is made by 
connecting three 0.2-ohm, 5-watt 
resistors in series. | would recommend a 
0.5-ohm resistor for this position but I 
used what was in stock. The values for 
the calibration pots, meter resistance, 
and current shunt resistor ALL work 
together. If a different meter or shunt 
value is used it will affect other component 
values. 

The unit is housed in a vintage 1950's 
Heathkit signal generator cabinet that 
measures 5" x 6" x 9" and weighs 11-lbs 
and is named “Power Conditioner.” The 
cabinet is relatively small housing with 
eleven pounds of iron, but all will fit 
nicely with a little advanced planning. 
All transformers are mounted to the rear 
wall of the cabinet. A ten terminal barrier 
strip is mounted to the left wall of the 
cabinet for connecting the primaries. 
Prewiring the five commons on the barrier 
strip for each primary wire was a good 
idea before installing the strip. Electrical 
wire nuts are used for the secondary 
terminations. 


The remained parts, namely the current 
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shunt resistors and meter diodes, are 
connected to a multi-terminal strip 
attached to the front panel. The two 
calibration pots are attached to the panel 
with epoxy. The recessed output 
connector has been modified. To insure 
complete isolation its ground connection 
was removed. 

The first two attempts for making the 
front panel used Masonite’. As you can 
see in the photo of the rear panel, the 
meter has a non-standard size. The first 
two attempts were scrubbed because the 
fabricator neglected to include the meter 
size. The final panel was made from 
aluminum, thus, the output connector’s 
ground had to be lifted. 

Besides using the Power Conditioner 
to power up vintage hot-chassis gear, it 
was very useful testing transformers for 
my next project. It also can be the source 
of power to test thermocouple RF 
ammeters. I’m sure other uses for this 
bench accessory will be discovered down 
the road. 


ER 
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Rebuilding the Hallicrafters SX-28 


By Dr. John Harlin, W3HPW 
6345 Ravenwood Court 
Sarasota, FL 34243 


jharlin@eversafeusa.com 


The SX-28/28A is an amazing receiver, 
especially given its 1940 vintage. When 
rebuilt and aligned properly, with the 
correct antenna match, it will rival 
modern high dollar receivers. 

Rebuilding the SX-28 

I often have to begin with two or three 
radios, but these can be found for as little 
as $50 on tailgates at a swap meet. I really 
don’t want one in great condition to 
begin with. I have rebuilt 6 of these and 
owned at least 10. The SX-88 is also a 
great receiver to rebuild — but a junker 
might run $2000. The ‘28 has an excellent 
AVC circuit, very stable BFO, a noise 
limiter, a crystal phasing control with six 


selectivity positions, and much more. It 
is complicated, but that’s why it functions 
so amazingly well for its age. It is worth 
the time and effort to bring these great 
receivers back to like-new condition. 
First of all, don’t think it will be easy. 
If you take your time and exercise 
patience, the SX-28 can be made to work 
better than new. The SX-28A is a much 
easier rebuild, as compared to the SX-28, 
because the RF sections come out easily 
and the tube sockets are attached to the 
RF and oscillator units rather than being 
fixed to the chassis. The downside of the 
SX-28A is that the coils in these sections 
are lousy. But, this is a trade-off I deal 
with due to how easy it is to remove 
them. They are also easy to solder back 
into the receiver. Haste will make waste! 
Making a mistake in this fairly 
complicated radio may not be easy to 


22 Electric Radio #300 


Figure 1: Front Panel of the Restored Hallicrafters SX-28 
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find. 

To begin with, I strip the chassis 
completely and replace every tube socket. 
Some of these steel chassis are in pretty 
bad shape, but if they are not badly pitted 
they can be made to look like new without 
a sandblast. Even if pitted, the 74-year- 
old chassis will shine like new with some 
work. 

Clean-Up Work 

For cleaning components and/or the 
chassis with decades of accumulated grime 
and oil, I use the formula below. It 
removes 70 to 80 years of grime and 
makes the parts look new again. 

Mix Equal parts of: 
¢ Murphy’s Oil Soap 
¢ Denatured Alcohol 
e Janitorial Ammonia 
¢ Acetone 

Then, cut with equal part of distilled 


water. For difficult problems use less 
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Figure 2: This restored SX-28 has gold colored dials, see the text for details. 


water. T’o use the cleaning solution: 
1. Spray the solution on with force. 
2. Rinse with distilled water. 
3. Rinse with alcohol and blow dry. 
4. Coat with WD-40 and blow dry again. 

You may skip the WD-40 in certain 
instances. 

Electronic Restoration 

You will find a huge percentage of the 
resistors will be out-of-tolerance by as 
much as 100%, or greater. Replace them 
all. New 1-watt resistors fit nicely where 
the old %-watt components were 
attached. Capacitors go without saying— 
toss them all in the trash. New capacitors 
give you much, much more room and 
help make the rebuild much easier than it 
And, most 
importantly, when it comes time to align 


would be otherwise. 


the receiver, these new, stable components 
make this part of the restoration go well. 


The component layouts of the audio 
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Rebuilding IF 
Transformers 
IF transformers T1 
to [3 need to be rebuilt 
if you want to be 
assured of getting the 
level of sensitivity this 
receiver is capable of 
providing. When done 
right, the volume 
control only needs to 
be in the 8 or 9-o’clock 
position for robust 
audio. 
First, I remove all 
the high voltage micas 


Figure 3: The mech plate with the gear train has been and resistors from these 
cleaned and is ready for reinstallation. It looks new again. transformers. They are 


and power supply sections will look super 
clean, with lots of room on the tube 
sockets.’ for modern 
components. The old style massive caps, 
plastered here and there with long lead 


attaching 


wires, required lots of room for 
connection to their respective points in 
the circuitry. 


24 Electric Radio #300 


Figure 4: The chassis has been cleaned, and all-new tube 
sockets are installed. The mech plate is still not reinstalled. 


then checked for 
continuity across the 
coils. Each of the mica 
capacitors are replaced, 
then the old resistors 
are replaced. Nearly all 
of the micas are within 
tolerance, but it only 
takes one 75-year-old 
part failure to silence 
the receiver. I replace 
them all. The resistors 
can be as much “as 
100% out-of- 
tolerance, or more. 
And, I replace all the 
cloth covered and 
rubber covered wiring 


with new colored wire so as to make 
reinsertion into the transformer can easy 
and error free. Make simple notes, such 
as “Red to pin 2, V>.....;° ete,) Watenitor 
excessive component heating during the 
rebuild, and be sure to recheck continuity 
before reinstalling everything. All of this 
work makes the alignment go well and 
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you will have a stable 
receiver— even for SSB. 

I find that once the 
IF transformers are 
rebuilt you might as 


well rebuild T4 
through T6; the ANL, 
AVC, and the BFO 
transformers. 

The band switch, of 
course, will be in 
several sections and 
this gang, plus other 
switemes —+ such as 
crystal switch — all need 
to be cleaned. There 


Figure 5: The tuning condensers look like new parts. This 
is work anyone can do with a little work and forethought. 


Figure 6: The rear view of the main chassis shows reinstalled tuning condensers. 


are a total of 27 of them. There are lots of 
contacts, but the right cleaning solution 
makes this job fairly easy. At times, if the 
wires are in excellent shape, I will leave 
them soldered to parts of the switch. 
However, often I redo each one. The old 
cloth-covered wiring does not equal new 
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Teflon. 

The RF pot needs to be non-linear. 
Most fellows will have more than one of 
these in a junk box. I mount them on a 
little panel marked with 1 thru 10 for the 
circle. Then I plot the resistance at each 
point. This should be more logarithmic 
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Figure 7: Here, the gear train has been reinstalled on the restored chassis. 


than linear to allow the RF function to 
work nicely, rather than shutting the 
receiver down too soon when backing off 
full clockwise. I take the best one 
obviously to install in the radio after the 
plots. 

Every pot should be checked for 
intermittent “jumps” with an ohmmeter. 
After all this work you don’t want to hear 
noise coming from a dirty pot. 

Modifications 

Very few modifications are really 
necessary, but I do replace the S-meter 
pot with a precision 10-turn, 3-watt pot. 
Also, the high voltage going to the S- 
meter should have a larger resistor R30 
than what is called for on the schematic. 
It calls for R 30 to be two watts, but I use 
a 7 watt resistor at the 280 volt point. 

The power supply voltage divider needs 
to be tossed out and replaced with two 
new resistors. 

Also, I replace the famous Hallicrafters 
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gizmo in the BFO circuit with a 3pf cap- 
the schematic says the gizmo [a “gimmick” 
twisted-wire coupling capacitor] is 2pf 
but I find the BFO functions best with a 
3pf cap soldered in place rather than the 
loose coupling provided by the “gizmo.” 

Finally, and most importantly, I change 
the wiring from the antenna unit in front 
of the first RF to the antenna connections 
on the back panel. No need to drill any 
holes at all, but replace the old antenna 
posts with BNC connectors with one 
isolated BNC connector taking both 
antenna leads coming from the last 
section. Both of these leads need to be 
isolated from chassis ground. This is 
where I connect a 50 ohm coax and the 
sensitivity increases remarkably. The long 
wire antenna connection can remain as- 
is to the center of a normal BNC 
connector. 

I’ve had a metal strip made for the back 
panel of the receiver with annotations for 
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Figure 8: Below the chassis, all of the rewiring work is done and new components 
a7 


have been reinstalled. 
Electric Radio #300 


ast 


Figure 9: The cabinet has bee 
the restored SX-28A. 
various functions and its correct receiver 
serial number. The back panel also has 4 
speaker holes that can be used for high 
quality RCA connectors for IF out, 
receiver mute, and the 500 and 5000 
ohm speaker connections. 

In my last SX-28A, I installed an octal 
socket for the rectifier so I could use a 
5U4 rather than a 5Z3. The 5Z3 tends to 
fail sooner than the 5U4. 

Thanks to Howard Mills, I now havea 
silk screen for the 28 and the 28A front 
panel lettering. Many of the earlier ‘28As 
did not have the “A” on the front panel 
but the later models did. 

I’ve had dials made in both white and 
gold. Regardless of what you might see 
on the Internet, Hallicrafters did make 


n 
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cleaned, refinished as 


necessary, and it ready to hold 


some SX-28s with white dials—there are 
still a few WWII hams around that used 
new ‘28s with white dials. 

My final advice is to dig in and be 
patient. If you can find’a 2aAwacme 
recommended, you will find they are 
much easier to work on, but you do have 
to put up with the less-than-perfect coil 
assemblies. 
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Command Receivers — The Adapter Boxes, Part 1 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
WA2EJT59@stny.rr.com 


Introduction 

ARA, SCR-274-N and ARC-5, as well 
as the seldom seen RAT and RAV 
command receivers, are a source of never 
ending fascination to me—and to a lot of 
other hams interested in World War II 
equipment. The high water mark for me 
on these receivers was the point at which 
T owned 41 of them. I never felt as though 
I might have too many sets, and could 
explain to anyone impertinent enough to 
ask, why each of them was special and 
why I could not possibly part with it. 
Then, a couple of years ago we moved to 
a smaller home, which required 


downsizing and I reduced the number to 
18 receivers. Never one to give up or to 
learn a lesson about having too much 
stuff, I have found several sets since I 
moved, so the command receiver count 
currently is at 22. 

This small increase includes a couple 
of parts sets that I found at the 2012 
Antique Wireless Association (AWA) fall 
conference, priced right at $1.00 each. 
One, a BC-454 that was missing all of 
the tubes, the tube cover and tuning dial, 
and the other was a BC-455 that also 
missing all tubes, and in addition it was 
missing the RF coil set and the front 
panel adapter. The seller thought he had 
a third one and I waited for quite a while 
he dug through the stuff in his car, and 
was disappointed when he could not find 
it. The BC-455, as so often happens, 


Figure 1: This 3.0 to 6.0 receiver has a rare adapter box, and a close-up view of it 
is on page 31. (Photo Courtesy of Warren Harding, K1BOX) 
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Figure 2: The AWA 2012 receivers looked pretty 
ragged as I found them, but the price was right. 
Note that the right hand set is missing an adapter 
box. 


turned out not to be a parts set at all - it 
had been stripped of the noted parts, but 
was otherwise original and unmodified. 
The BC-454 did turn out to be a parts 
unit, but included an FT-230-A type 
adapter, although the adapter had the 
usual ham modifications. 

All of this was nice — a bargain price for 
a couple of command receivers, which 
could have ended with a number of hours 
of work in restoring the BC-455 to its 
former glory and then finding a spot for 
it on the shelf. But there was more! The 
PT-230-A on the BC-454 had a serial 
number tag, which was secured with two 
rivets and placed just below the knob — 
something I had never seen before. That 
explained the unused holes on some of 
my other adapters, which I had noticed 


Local 
Contro 


Remote 


Equipment 
Control 
Adapter 


Type 


RATIRAT-1 | 49107 
Ee 
(ABTOE U0 5 ae 


49107 
| SCR-274-N 


SCR-274-N 


but had never given any 
thought. Anyway, that serial 
number tag is what got me 
started on this article. But before 
getting back to the tag, some 
comments on the various 
adapters. 
Adapter Box Tutorial 

I added this section because 
the adapters themselves are not 
particularly interesting and | 
imagine that most hams, like 
me, never thought very much 
about them, so as a jump-off 
point I have summarized some 
information about them here. 
Of course, in looking into them 
in detail, I found#thareia 
adapters are quite interesting 


after all, a point I hope that ER readers 
will agree with. 

There are a lot of different manuals for 
command equipment, reflecting both the 
major variants (SCR-274-N, ARC-5, 
ARA, RAV and RAT) and multiple 
publication and revision dates of the 
manuals. I have listed the manuals I have 
in my collection in the reference section 
and will refer to them using those 
reference designations where the manuals 
help to clarify things in the following 
discussion. 

Table 1 lists the adapters for each series 
of command 
identification numbers and descriptions 
for each type. Note that the descriptions 
can vary — the “Remote Control Adapter” 
is reterred to as the 


receivers, showing 


“Switch Panel 


Table 1: Command Set Adapter Boxes 
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Figure 3, Left, 
K1BOX’s FT-260-T1: 
The printing on the top 
indicates a Wright 
Field 1942 contract 
and that the 
manufacturer is Bell 
Sound Systems, 
Columbus Ohio. 
Under the black paint 
a stamping shows that 
the cover was originally 


for an FT-230-A and 


was made by Western Electric, suggesting that the adapter is from a very small 
production run. The significance of “T1” is unknown, possibly representing “Toggle” 
or indicating a prototype. The toggle switch has three positions, with center being 
“OFF.” It’s an ultra rare adapter— but Warren has two of them! He got them from a 
ham acquaintance and suspects that they originally came from an Ohio surplus store. 


Adapter” in the ARA/ATA and RAT / 
RAT-1 manuals, as the “Remote Control 
Adapter” in ARC-5 manual 5B, and 
simply as “Adapter FT-230-A” in the 
SCR-274-N manuals. 

The adapters measure about 2 by 4 
inches and are about 2 inches deep. They 
attach to the receiver with four 3-48 
machine screws. Each adapter has an 8 
pin socket, J4, (referred to in the manuals 
as the “plug assembly”) on the rear which 
mates with the 8 pin plug, J1, which is 
recessed in the front of the receiver. Note 


bie 


Figure 4: KIBOX’s FT-230A plastic 
local control adapter, made by Western 
Electric, a unique and ultra-rare piece. 
The holes are countersunk, allowing 
use of the standard mounting screws. 
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that not all adapter types assign “J4” to 
the plug assembly, but for simplicity I 
will refer to them collectively as either 
“J4° or “the socket.” (For example, the 
socket in the MX-19/ARC-5 adapter is 
identified as “J28.”) J4 is supported on 
two studs which are riveted to the front 
panel. The socket has two tapped holes 
for machine screws, which attach the 
cover to the adapter. Of course the wiring 
is different for each adapter type but with 


Figure 5: Rear view of the FT-230A. 
The printing reads: “US Army Signal 
Corps, Adaptor FT-230A, Made by 
Western Electric New York, NY”. It 
consists of two parts, vs. more than a 
dozen in the standard FT-230-A. 
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Figure 6: Front and Internal Views of the FT-230-A Remote Control Adapter 


the exception of minor mechanical 
differences, RAT, RAV, ARA, SCR-274- 
N and ARC-5 adapters with the same 
function are essentially identical. In the 
receiver, J1 is connected to wiring for RF 
gain, ground, audio output, CW shut- 
off, LV and HV, making those lines 
available to the adapter. Not all receiver 
variants supply HV to J1. I will have 
more on this below. 

The remote control adapter (e.g. the 
FT'-230-A) is by far the most commonly 
encountered type. In service, the receivers 
(and transmitters) had to be controlled 
remotely by the pilot because the 
equipment was invariably out of his reach, 
so almost all receivers came with a remote 
control adapter installed. The pilot hada 
local control box which was coupled to 
the receiver(s) mechanically (for tuning) 
and electrically (for turning it on/off and 
setting the gain and mode). The pilot 
had another control box for the 
transmitter(s). The remote control 
adapter is a good example of the highly 
modular/configurable nature of this 
equipment - it was a place-holder, which 
could be swapped for one of the other 
adapters to configure the receiver to uses 
beyond its usual command and control 
function, notably for navigation and 
instrument landing use (more to come 
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on this also). 

The electrical function of the remote 
control adapter is simple — it routes 28 
volts to the filaments and dynamotor, 
and is explained as follows in ARC-5— 
manual 5B, Table 7.2: “To complete the 
low-voltage circuit and to cover opening 
in front of receiver”. The only wiring in 
the adapter is a jumper between J4 pins 6 
and 7 (made using #22 solid tinned 
copper) which completes the low-voltage 
(i.e., filament and dynamotor) circuit. 
The ARA/ATA manual adds this 
production note for the adapter wiring: 
“Seal all soldered connections with Red 
Lacquer (Spec. #4593)”. 

The cover-the-opening part is 
important — without a cover a command 
receiver looks quite naked and nobody 
operates one without something over the 
opening — one of the adapters, or a 
homebrewed plate. The remote control 
adapters in receivers that have seen ham 
service are almost always modified, 
typically by adding an RF gain control, a 
CW shut-off switch and an audio output 
jack. This is if the receiver was lucky. 
Sometimes the front panel of the receiver 
was drilled for one or more of these 
items, usually making the receiver into a 
parts-set for today’s collectors/users. I 
did just such drilling to my first command 
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receiver, a BC-454, making a rectangular 
hole to the right of the adapter opening, 
for a slide switch which I used as the CW 
shut-off — and that was the least of my 
abuse of that BC-454. I still have it, 
hooked up and working, and serving to 
remind me of the kind of electronic 
horrors I was capable of as a kid. 

An interesting example of adapter 
modification appeared in the January 
1962 issue of 73 magazine, where the 
author, Ray Pafenberg (W4WKM), 
showed how it was possible to include a 
speaker, matching transformer, phone 


Figure 7: A second FT-260-A, with 
serial number holes located above the 


gain control, was offered on eBay for 
$99.00 — much too pricey for both 
WA7DIA and me! 


Figure 8: This is an internal view of the 
C-24/ARC-5 local control adapter. 
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jack, RF gain control and BFO switch — 
all inside the adapter recess, with an 
accompanying photograph proving to any 
doubting readers that it could done. 

It was possible to get all that stuff into 
this small space because tiny speakers, 
output transformers and pots had recently 
become available with the advent of 
portable transistor radios a few years 
earlier. 

The local control adapter (e.g., the C- 
24/ARC-5) is quite rare, and is the one 
that command set users are always on the 
lookout for. This adapter has a 50-k RF 
gain control as well as a switch that 
controls receiver power and the mode; it 
turns off the filaments and the dynamotor 
by breaking the connection between pins 
6 and 7 on J4 in the “OFF” position and 
enables/disables the BFO, depending on 
whether “CW” or “MCW” is selected. 
The adapter does not provide a local 
audio output because the receivers were 
always operated within a rack that 
included audio output jacks. In Table 
7.2 of ARC-5 manual 3B, its function is 
described (rather ungrammatically) thus: 
“For wide range sensitivity control and 
CW-OFF-MCW switch for local control 
of LF-MF-HF radio receivers”. I have 
not found anything in ARA/ATA, ARC- 
5 or SCR-274-N documentation where 
the local control adapter is specifically 
called-out for operation, maintenance, 
or receiver alignment. RAT receivers (see 
below) are an exception, because they 
were furnished only with local control 
adapters, which was because they were 
intended for liaison rather than command 
use — for use by a radio operator rather 
than a pilot, with the receivers located at 
the operator’s crew position, which 
removed the necessity for remote control. 
See reference 12 for a nice discussion on 
RAT vs. RAX sets as liaison receivers. 

The ARA/ATA manual? indicates that 


the receivers were designed for both 
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“ 


remote and local control, but that 
only remote control accessories are 
provided as part of this contract”. There 
were other ATA/ARA contracts which 
may have included the local control 
adapter. 

I have never seen a local control adapter 
with any ham modifications, and let’s 
hope that no one ever does! At least one 
company, G.L. Electronics, in Los 
Angeles, CA, made a local control-type 
adapter using surplus command receiver 
parts that was similar to the original, but 
they added an audio output jack. I owned 
one of these but it was in one of the 
receivers which I got rid of when I down- 
sized. 

The power adapter (e.g., the MX-20/ 
ARC-5) is seen more often than the local 
control adapter, probably because the 
0.5 to 1.5 Mc Navigation receivers (except 
the RAV) were always supplied with one. 


Today its most common use is merely to 


fill the hole in the front panel. ARC-5 
manual 5B indicates in Table 7.2 that 
“the power adapter can supply 28 volts 
up to 0.5 amps and 250 volts at up to 15 
mA to ..-external\ equipmentsy:eaue 
only external equipment ever powered 
through it was the Navy ZB (or Army R- 
1/ARR1) homing beacon converter, and 
unless you are setting up one of these 
converters for use with a Navigation set 
you probably won’t make use of these 
output voltages, but as I said, the adapter 
will do nicely to fill the hole in the front 
of any of the receivers. Wiring is 
straightforward. On J4, pins 6 and 7 are 
connected, and LV and HV and ground 
connections are routed from J4 to the 
plug on the front panel, J30. Note that 
not all receivers supply HV to plug J1. 
All ARC-5 sets and ARA sets do so, but 
RAV and RAT sets do not. In SCR-274- 
N sets, only the Navigation receiver (the 
BC-946-B) supplies HV to J1, so putting 


— 


po 


Figure 9: Here are three variants of the power adapters. On top is the FT-310-A/ 
SCR-274-N. The bottom left shows the ARA 62036, bottom right, the MX-20/ 
ARC-5. Note the ID tag holes on the MX-20. Bottom tags are metal, the top ones, 


are plastic. 
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a power adapter in any of the other SCR- 
274-N receivers will give you LV, but no 
ELV ath ]30: 


MX-19/ARGC-5 
28 VOLTsDC 


Nos-74912 @ MM cay 


Figure 10: This is WA7DIA’s MX-19/ 
ARC-5 audio adapter showing the 
protective cover over the front 
connector. Note the decal specifying 28 
volts. 


Figure 11: WA7DIA’s MX-19/ARC-5 
Audio Adapter 


Figure 12: Here’s WA7DIA’s MX-19/ 
ARC-5 audio adapter, with relay 
contacts and a 100 ohm resistor visible. 
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Figure 13: MX-21/ARC-5 adapter from 
W3PWW, which had been an ARA 
type 49107 adapter, until the applied 
decal made it into an MX-21. The ARA 
stamping information is faintly visible 


through the decal. 


The Navy ZB/YE homing beacon 
system, which allowed Navy pilots to 
navigate back to their aircraft carriers 
was described by Hutchens in an early 
ER issue ®. YE was the name of the 
transmitting part of the system while ZB 
(or ARR-1) is a part of the receiving end, 
a converter covering 238 to 254 Mc. 
Gordon Elliot White made an even earlier 
reference to this homing beacon set-up 
in CQ magazine’. Al Klase, N3FRQ, 
gave a talk on this navigation system at 
the Military Radio Collector’s Association 
2013 meet at Gilbert PA, where he filled 
in a lot of details on this system, and 
indicated that it worked so well that the 
Navy used it until 1960! At the same 
meet, amazingly, Jack Antonip; 
WA7DIA, had one of these navigation 
setups on display and in operation using 
a test set as a signal source. Unfortunately, 
no Carriers were in range for us to actually 
home-in on. 

[Editor’s Note: Joe’s article will 
conclude next month in ER #301. 
References will appear at the end of part 
2) 
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Mysteries of the Rock Continue 


By David W. Ishmael, WA6VVL 
2222 Sycamore Avenue 

Tustin CA 92780 

714-573-0901 


daveishmael@cox.net 


After “Mysteries of the Rock” was 
published in ER #298, Mar. 14, my FT- 
243 and FT-171-B research continued, 
albeit at a much slower pace: 

1. History reveals itself in many 
surprising ways. As I was searching eBay 
for something totally unrelated to my 
crystal research, I literally stumbled over 
a big surprise: A small orange and black 
box; 5) x16" .x 5/8,” labeléd) “Talkie X= 
Tals Amateur Quartz X-tal Kit” Supplied 
by Crystal Products Co., in Kansas City, 
Missouri. This kit was presumably used 
by hams to grind FT-243 and CR-1A/ 
AR war-surplus crystals. The kit (Figure 


z EQUIPMENT 

) late glass at least 8” square, Abrasive (en: 
candle in, hs pans of water, one pan of soapy water, 
two wiping towels. : 


PROCEDURE 
a mixture of abrasive and water about the 
Seite) ‘syrup on the plate glass. Place the face of 
the erystal blank in this mixture. Adjust the ball of the 
forefinger or middle finger on the upper surface of the 


erystal, or you may get better results by using the fore- 


La 
ten. strokes and re 
 ERUTISSS LIGHT PRESSURE ON ALL MOVEMENTS. 
: desired frequency is reached wash 
‘oughly, sponge dry on a lint free towel, pla 
electrodes and ease in holder, 
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Figure 1: This “Talkie” crystal kit was found new-in-the- 
box at Fistell’s Electronics in Denver, CO, about 1989. 


1) contained a small bag of grinding 
powder (carborundum ?) and a 1 page 
sheet of instructions. Of interest to me 
was the set of %” x 2” electrodes and a 
quartz crystal from an FT-243 crystal. 
The FT-243 crystal included in the kit 
was marked “FT-243 FREQUENCY.- 
KC (6325 ‘CHANNEL 296) Sara 4 
manufactured by Crystal Products Co. 
The electrodes and quartz crystal from 
that holder were also %” x %”. The CR- 
1A/AR crystal was missing from the kit, 
but there were two round 0.711” diameter 
electrodes, but no quartz crystal. 

2. In addition to the before mentioned 
PT-243 Jan Crystal, 7045 kHz, there 
were two more FT-243 crystals in my 
collection with %” x %” electrodes and 
quartz crystal: a Petersen Radio Co. (PR) 
7156 kHz, and a Monitor 7150 kHz 
crystal. These smaller crystals appear to 
be more common than 
I realized. 

3. When I indicated 
that the nod goes to the 
FT-171-B 
crystals for use in the 
S13 oscillator 
transmitter, 
comparing the larger 
0.580” x 0.480” FT- 
243 quartz crystals to 
those in the FT-171-B 
holders. With the 
“discovery” of the 
smaller 427i x7¥e a1 
243 crystals, the FT- 
171-B crystals hold an 
easy 3X advantage in 
cubic inches over the 


smaller FT-243 crystals 


larger 


) twas 
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in one comparison of amateur band 
frequencies. Unfortunately, original FT- 
171-B crystals with amateur band 
frequencies appear to be extremely rare! 

4. After several months, I found an 


FT-171-B 3512.5 kHz 80M crystal via 


and electrodes and reassembling the 
crystal, it never measured the same 
relatively low resistance. It now measured 
22 ohms! I tried several times to 
reassemble it, always with the same results 
- about 22 ohms. 


eBay. I measured its resistance at 7.6 5. There’s no accounting for luck when 


ohms - the lowest measured to date. I _ one is doing research! My primary search 
engine is Google. With what I considered 
poor results, I switched to Yahoo. At the 
top of the list was Mark Olson’s, 
(KE9PQ) website Nationwide Radio & 
Eq. Co. LLCrListed*under “Crystals” 


then took it apart to measure the crystal. 
I don’t believe this holder had ever been 
apart. I damaged all three 4-40 x 34-inch 
flat head screws taking it apart, and they 
were replaced. After cleaning the quartz 


Ge 


a 


4 a 


Figure 2: Here is a photo of my “passive” crystal test fixture as I measured the FT-171- 
B 3955’s resistance before disassembly. The fixture tests FT-171-B, FT-243, and HC- 
6 crystals. There is a 115-ohm, 2-watt carbon resistor in the fixture that forms a voltage 
divider with the crystal. The input and output connectors are bulkhead-mount RCA 
styles. The signal source is an HP model 606B signal generator with its output 
frequency monitored by an HP 5314A universal counter. The output is measured with 
a Tektronix 7403N 65 MHz oscilloscope with a 7A26 vertical plug in. With the test 
crystal installed, but off frequency, the 606B is adjusted for precisely 4 volts peak-to- 
peak at the output of the fixture. The P-P output voltage is then measured at its 
fundamental frequency and recorded. I use a simple BASIC program to calculate the 
crystal’s resistance after all the measurements have been made. 
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was a set of eight BC-610 FT-171-B 
80M crystals from 3510 kHz to 3995 
kHz. They looked to be original, and an 
email from Mark verified that they did 
indeed appear to be original. I didn’t lose 
much time adding this set to my growing 
crystal collection. Upon receipt, I did a 
quick test, and alas, they weren’t all 
“original.” Having said that, I couldn’t 
have paid anyone for what I learned from 
this set. The first thing I did was to 
measure their fundamental frequency and 
resistance. I then opened each one to 
measure the quartz, the electrodes, and 
the washer: 

¢In addition to washing my hands 
before handling each set of electrodes 
and the quartz crystal, I cleaned every 
crystal and their electrodes with 91% 
isopropyl alcohol, and dried them with a 
lint-free cloth. 

¢ The 3995 crystal showed no activity. 
When I opened it up, it was “empty.” I 
ordered a 3995 replacement from Mark 
and that one appeared to be original. 


¢ The 3550, 3570, and replacement 


3995 crystals had a plastic “adapter box” 
inside the FT-171-B holder to 
accommodate FT-243-sized .580” x 
.480” crystals, and used an FT-243 
spring. Well, so much for the nod going 
to FT-171-B crystals in the 813 oscillator 
transmitter! 

¢ The 3570 crystal measured 3666 kHz 
and that agreed with a piece of masking 
tape on the outside of the holder. When 
I removed the crystal, it had pencil marks 
all over one side and a large “X” on the 
other. I cleaned both sides of the crystal 
with an eraser. Retested, the crystal’s 
fundamental was still 3666 kHz. It 
appears that the original crystal had been 
reground for 3666 kHz and then fine- 
tuned with the pencil lead. 

¢ The banana pins of the 3970 crystal 
were missing and all that was left were 
the straight pins. Its resistance measured 
907 ohms — Huh? When disassembled, I 
discovered that the internal hardware 
was missing. I put the crystal and its 
electrodes into a new FT-171-B holder, 
and its resistance now measured a more 


Figure 3: Photo of my “active” test-fixture that uses a GE 6DQG6B oscillator with 


an untuned plate circuit. The VR-150 regulates the 6DQ6B’s screen voltage. The 
fixture can test FT-171-B, FT-243, and HC-6 crystals. The output BNC can be 
connected to a pi-network for an operational crystal-controlled CW transmitter! 
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reasonable 11.0 ohms. 

¢ The average size of the remaining 
five original-sized crystals is 9.15 x 10.3 
cubic inches - 2.65 times larger than the 
average smaller 2” x %2” FT-243 40M 
crystals, and 2.33 times larger than the 
average, larger .580” x .480” FT-243 
40M crystals. 

¢ [lightly sanded each crystal’s faceplate 
and sprayed them with a single coat of 
polyurethane varnish. 

* I used new 4-40 x 34” stainless steel 
flat head screws to reassemble them. 

¢ Most of the crystals had their washer 
(or insulator) missing. I fabricated new 
washers from single-sided .032” PCB 
material. 

° All eight crystals were tested for 
resistance before and after they were 
disassembled. Not counting the 3970 
crystal with its missing hardware, the 
remaining seven had changes to their 
resistance. Five decreased while two 
increased - sometimes significantly. 

¢ Finally, regarding the crystal’s 
faceplates in this set, the “CHANNEL” 
and “ORDER NO.” fields are blank. 
Could these actually be post-war 
commercial crystals? That might explain 
the use of the “adapter box” for FT-243- 
sized «crystals. Having said that, I 
downloaded an eBay photo that showed 
a genuine BC-610 FT-171-B crystal 
removed from its box, the box indicating 
the crystal frequency, order number, date 
(2/45), etc., and that crystal had the 
“CHANNEL” and “ORDER NO.” fields 
blank! Also, a fairly large cross-section of 
eBay FT-171-B crystal photos, over time, 
revealed that these fields are blank. 

6. I wanted to build an “active” crystal 
that was 
“aggressive” with crystal currents than 
the 6AG7 oscillator that I built. I decided 


to build the Lew McCoy 6DQ6 oscillator 
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test fixture a bit more 


transmitter with an untuned plate circuit 
just driving a capacitor-coupled 51-k 
load. The rest of the circuit is identical to 
McCoy’s “30 Watts Input on 80, 40, and 
15 meters” in the Dec. 57 QST, pages 
34-37. A #49 bulb and a 1-ohm, %-watt 
resistor are in series with the crystal. 
Three crystal sockets will accommodate 
FT-171-B, FT-243, and HC-6 crystals. 
BNC connectors monitor the crystal 
current through the 1-ohm resistor and 
the output voltage across the 51-k load. 

¢ The plate voltage is 300 VDC and 
the 6DQ6B’s screen voltage is 150 VDC, 
via the VR-150, for all crystal tests. 

¢ Testing every crystal in my collection, 
the brightness of the bulb varied from 
“off” (less than 35 mA), to barely lit (40 
mA), to fairly bright (60 mA). Crystals 
with measured resistances greater than 
99 ohms wouldn’t oscillate. 

¢ There was a variation in crystal 
currents and output voltages among four 
different GDQ6Bs tested using five 
selected crystals, but not enough to 
warrant selecting the tube. A 6BQ6 is 
also a reasonable substitute, but will result 
in slightly lower crystal currents. 

* The average measured. crystal 
frequency was 1.10 kHz higher in the 
6DQ6B test fixture than in the “passive” 
test fixture (Figure 2) and ranged from 
0.53 to 2.26 kHz higher. The crystal’s 
specified frequency was closer in the 
6DQOB test fixture, with 22 crystals 
averaging within 500 Hz of their specified 
frequency! Considering the age of most 
of these crystals, an average of 500 Hz 
within their specified frequency is pretty 
spectacular! 

7. With my “passive” test fixture in 
hand, it was time to investigate why these 
crystals were changing their resistance. I 
selected an FT-243 7156 Petersen (PR) 


crystal that had changed from 11.0 ohms 
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to 99.0 ohms after I opened it up, and 
wouldn't oscillate in my 6DQG6B test 
fixture. As noted above, the 7156 crystal 
was one of those with the %” x %” 
electrodes and quartz. I carefully opened 
it up and verified that the two electrodes 
were installed correctly. I replaced the 
original electrodes with a pair of %” x ¥%” 
from the Talkie kit, whose corners were 
a bit better defined. After cleaning all 
with 91% isopropyl alcohol and drying 
them off, I reassembled the crystal. The 
resistance now measured 43.6 ohms and 
it would now oscillate in my 6DQGB test 
fixture. After numerous attempts, 43.6 
ohms was as low as I could get it. 

8. A bigger mystery was the change in 
the FT-171-B 3995 crystal from 55.4 
ohms— before I opened it up— to 253 
ohms after I put it back together! This 
was one of the FT-171-B crystals with a 


FT-243-sized electrodes and quartz. In 
fact, all FT-171-B crystals with FT-243- 
sized electrodes and quartz failed to 
oscillate in my 6DQGB test fixture! Like 
the 7156 crystal above, I replaced the 
electrodes, and after cleaning all with 
91% isopropyl alcohol and drying them 
off, I reassembled the crystal. The 
measured resistance was lower, 182 ohms, 
but hardly a sizeable improvement. 

9. There is another set of contacts in 
the FT-243 and FT-171-B holder. They 
are a set of thin copper 0.422” x 0.422” 
x 0.008” plates, which make a connection 
to the stainless steel electrodes that 
“sandwich” the quartz. I suspect that 
when the crystal is opened up, it changes, 
or “breaks,” the ohmic-interface between 
the copper and the electrodes. This is the 
one variable that I am unable to measure. 
To test this theory, I again disassembled 


Figure 4: This is my collection of FT-243 and FT-171-B crystals that were used in this 
research. What was “under the hood” of these crystals offers a pretty good cross- 
section of crystals that are available today that could find their way into an 813 


oscillator transmitter. 
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the FT-171-B 3995 crystal, and used a 
fine piece of crocus cloth to clean the 
outside of the electrodes and the contact 
surfaces of the copper plates. After 
cleaning all with 91% isopropyl alcohol 
and drying them off, I reassembled the 
crystal. The measured resistance was now 
20.3 ohms! I repeated the process with 
the FT-171-B 3550 and reduced its 
resistance from 213.6 ohms to 78.7 ohms 
and the FT-171-B 3570 (now 3666) and 
reduced its resistance from 104.0 ohms 
to 22.3 ohms. All crystals now oscillated 
in my 6DQGB test fixture! 

10. Remember my FT-243 7156 crystal 
that started out at 99.0 ohms that I 
reduced to 43.6 ohms after replacing its 
electrodes? After the success with the FT- 
E7keBA3995% crystal,.1 ondcé again 
disassembled the 7156 crystal. I cut a 


small piece of 0.15” square. crocus cloth 
and carefully and slowly cleaned the 
bottom copper electrode. I cleaned the 
top copper electrode and the outside of 
both stainless steel electrodes with crocus 
cloth, then cleaned everything with 91% 
isopropyl alcohol, and as before, dried 
them off with a lint-free cloth. After 
assembly, the measured resistance was 
now 20.3 ohms, and its crystal current 
had increased 17%! 

11. Now, when I open an crystal for 
inspection and/or measurement, I give it 
the “crocus cloth and cleaning treatment” 
before reassembly. Based on my 
experience with FT-243 and FT-171-B 
holders, my recommendation is NOT to 
open either holder unless you are prepared 
to clean their contact surfaces before 
assembly. 


oe a 


Figure 5: My finished 813 crystal oscillator 80/40M transmitter was built using the 


December 1938 RCA Ham Tips as a guide. This transmitter awaits construction of a 
variable-HV power supply to proceed with additional tests and crystal data. A small 
internal 60mm fan helps get the heat out of the enclosure and a 2-1/4" hole, covered 
by perforated aluminum over the 813, minimizes the heat-rise surrounding the tube. 
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12. At this point, my research has come 
as far as I can take it. My passive and 
active 6DQ6 test fixtures provide 
relatively consistent platforms for testing 
crystals and comparing results. The 
meéasuredmicrystaly ‘currents aren't 
sinusoidal so they are not easily converted 
to RMS or average values. However, the 
data can be “normalized” against the 
brightness of the #49 bulb and the DC 
current required for any given brightness. 
Based on that “normalized” data, some 
conclusions can be drawn: 

¢ FT-171-B 80M crystals with original- 
sized 0.75” x 0.75” quartz averaged 39 
mA in the 6DQ6 fixture and ranged 
from 23 — 46 mA (6 samples). As a class, 
the FT-171-B crystals have the lowest 
measured crystal currents. 

¢* FT-171-B 80M crystals with FT- 
243 0.58” x 0.48” quartz averaged 36 
mA and ranged from 27 mA to 44 mA (3 
samples). 

° FT-243 80M crystals averaged 44 
mA and ranged from 37 — 48 mA (4 
samples). 

¢ FT-243 40M crystals averaged 53 
mA and ranged from 6 — 64 mA (10 
samples). The calculated correlation- 
coefficient (CC) of these crystal’s 
measured resistance vs their crystal 
current was a remarkably high -0.964, 
pretty near a perfect match. As a class, 
the FT-243 40M crystals have the highest 
measured crystal currents with 50% of 
the sample measuring 60 — 64 mA). 

* Keep in mind that all measured 
currents will increase when an output 
network is attached to the 6DQ6’s plate 
circuit, and that network is tuned through 
resonance. 

This research started with some email 
conversations with Tom Marcellino 
(W3BYM) about using FT-243 crystals 


in an 813 oscillator transmitter, and my 
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concerns about those crystals failing and 
fracturing, in that circuit. I don’t think 
I'm any closer in “proving” that they will 
fail, but I’m sure satisfied that it’s more 
than a possibility, especially in light of 
the demonstrated crystal currents 
approaching 75 mA in a simple 6.DQ6 
oscillator transmitter. In addition, I was 
quite surprised by how much I’ve 
discovered about FT-243 and FT-171-B 
crystals, and the fact that they cannot be 
discussed generically — these days, there’s 
just way too many differences “under the 
hood!” And, those differences could lead 
to potential failures in an 813 oscillator 
transmitter (and that doesn’t count the 
documented FT-243 failures in KBHYY’s 
6DQ6 oscillator transmitter and 
W4MEW’s 813 oscillator transmitter). 

Having said all that, if the decision 
were mine, and I had to use an FT-243 
crystal in an 813 oscillator-transmitter, I 
would verify that the holder contained 
the larger, rectangular, electrodes and 
quartz, and that the crystal exhibited a 
relatively low crystal current. Following 
W4MEW’s example, I would slowly 
increase the 813’s plate voltage while 
monitoring crystal current. The best 
alternative would be to use an FT-171-B 
with its larger electrodes and quartz, but 
verify that it’s not an FT-171-B “fake” 
with an FT-243 (or smaller) crystal in 
the holder! W4MEW demonstrated that 
an FT-243 will reliably work in an 813 
oscillator transmitter, just be aware of 
the caveats! 

Finally, with all this data in hand, I’ve 
built an 813 oscillator transmitter, see 
figure 5. 

Selected References: 

1. 81349-MIL-C-10405/1 - Crystal 
Unit Used in Transmitter BC-610, 
2Apr54 (withdrawn). Ifan ER reader has 


a copy of this specification, I’d like to get 
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Crystal Oscillators, Gerald Stancey, 
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this, and other articles. 

4. How Far Can We Push That 
Crystal?, Brnek Wedzicha, MODAF, 
Richard Hankins, G7RVI, and Dave 
Porter, G4OYX, Signal, Issue 2, Jan.’07, 
pgs. 38-40 


5. Another Look at Crystal Current in 
Crystal Oscillators, Gerald Stancey, 
G3MCK, Signal, Issue 6, pgs. 36, 38 
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All are Invited to the Annual 
Northern Nevada Radio Swap Meet! 

¢ June 7, 2014 7:30 AM, Minden NV. 
(20 miles from S. Lake Tahoe) AM, 
SSB, Collectors, Broadcasters, and their 
Families, this is always a popular event. 

¢ Bring Lots Of Stuff To Swap and 
Sell! 

¢ Collins Estate Sale: 100s Of Collins 
Radios and Parts, also: HP, Tektronix, 
Johnson, Icom, Hallicrafters, 35 Mm 
Projectors, Amplifiers, Tubes, Power 
Supplies, Marine Radios, Yeasu, Collins 
and Other Filters, Tuners, Towers, plus 


More! 
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¢ What to Bring: Wife, friends, drinks, 
food, chairs and a table for swap. 

¢ Agenda: Swap - Buy - Sell - Trade- 

¢ Have fun! Spaces are FREE. 

¢ RV’s welcome on the ranch, lots of 
room. Swap meet is on a 6 acre ranch 
parking and RV’s are not a problem. 

*.Por Vintonmations: iWeb. Site: 


WWW.N7RCA.INFO 


ae 


JIE ANTIQUE 
| RADIO CLUB 
| OF ILLINOIS 


noe? 


Six Meter Club of Chicago 
57th Annual Hamfest and Antique Radio 
Club of Illinois Swap Meet, plus the 
Midwest Classic Radio New Hamboree! 

When: Sunday June 15, 2014 

Where: Dupage County Fairgrounds, 
Wheaton II., 2015 Manchester Road 
(North of Roosevelt Rd, Rte 38, East of 
County Farm Road 

¢ Gates and Flea Market open at 7 
AM. Buildings open to the public at 8 
AM. 

For more information, visit: 

¢ Six Meter Club of Chicago web site 
at: WWW.KIONA.COM 

° WWW.Antique-radios.org 

WWW. MCRN.Tripod.COM 

e Tickets and Reservations are 
required, please see the web site, 
WWW.KIONA.COM, for further 


information and directions. 
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[Johnson VFO Coupler, from Page 12] 


the old vernier shaft. 

The cradle is attached to the vernier by 
two bolts underneath the pointer body. 
Small 2-56 hardware is available from 
McMaster-Carr (www.mcmaster.com) 
and from Micro-Mark in New Jersey 


Figure 4. The new coupling is ready for 
installation, notice the special 4-40 nuts. 


Figure 6: The Metal Cradle 
center-to-center. 

The steps in building the cradle are 
more or less like this: First, drill the two 
holes in the pointer body. I know, you 
really don’t want to drill it — but there’s 
no other way. Be sure there is enough 


ba 


Me “S 
nae =. 


(www.micromark.com). 

Figure 6 shows the cradle detail. I used 
thin aluminum, again from a hardware 
store (Lowes 26 Gauge Steel, Item # 
44487 or .025 Aluminum Item #44737). 
It is slightly thicker than coffee can metal. 
The cradle size is 7/8” by 7/8” and the 
foot that attaches with the single hole is 
5/16” tall. The hole for the shaft is 3/8- 
inch diameter. The holes on either side of 
the shaft hole are for attaching the cradle 
to the vernier and are 5/8-inches apart, 
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Figure 5: Pointer Attached to the Cradle 


clearance for the bolt heads when the 
vernier is attached. I drilled the holes 
3/16” from the edge of the pointer body 
and 3/16” from the bend in the body, 
which attaches to the plastic pointer. 
Next, cut a piece of metal bigger than you 
will need and drill the 3/8” hole. Then 
center the mounting hole in the pointer 
body exactly over the 3/8” hole and mark 
the positions for the mounting holes using 
the holes you drilled in the pointer body. 
Drill the two mounting holes in the cradle 
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Figure 7: Cradle and Pointer Mounted 
on the Vernier 


Figure 8: Pointer Assembly Detail, 
Viewed from Behind the Panel 

and secure two 2-56 x 4” bolts with nuts. 
Now, mount the pointer body on top of 
these nuts and secure it with two more 
nuts. 

At this point you are ready to trim the 
metal and bend the foot of the cradle 
such that it can be secured with the 
pointer set screw used with the old vernier. 
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This step will take a bit of cut-and-try 
and put-in-on, take-it-off. It goes better 
if you are the only one home. 

Be sure to follow the above step of 
securing the bolts to the cradle with nuts 
and mounting the pointer body on top of 
these nuts. This step accomplishes two 
things. First, it allows the pointer to be 
easily removed from the cradle, and 
second, the pointer lies relatively flat by 
balancing on these bolts and the heads of 
the bolts that attach the cradle to the 
vernier. Figure 7 shows the cradle and 
pointer mounted on the vernier shaft. 

Putting it Back Together 

To prevent any force on the front panel 
from being transmitted to the coupling, 
the coupling and vernier are mounted on 
brackets that are attached to the chassis 
behind the panel. Figures 8 and 9 
illustrate this, and figure 10 shows the 
assembly without the reattached panel. 
Notice how the vernier does not make 
contact with the front panel, instead, it 
fits through the old hole for the vernier . 

This next step is pretty straightforward. 
Mount the vernier to the coupling using 
the 7/8-inch shaft. The brackets can then 
be positioned such that they are flush 
with the chassis edge and that they line 
up with the vernier mounting ears. Mark 


and drill the holes and mount the vernier 
to the brackets. Also, tighten the coupling 
to the variable capacitor shaft. 

Now, reattach the front panel and the 


Figure 9: Bracket with the Panel 
Reattached 
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Figure 10: This detail photo was taken before the panel was reinstalled. 


pointer/cradle combo. Loosen the bolts 
that attach the vernier to the coupling 
and position the pointer such that the 
lowest frequency on the dial corresponds 
with the variable capacitor in its fully 
meshed position. Of course, this just gets 
it in the ball park and the VFO will be 
fully realigned after the rig is completely 
reassembled. 

Well, that’s it. The VFO will be a bit 
tighter than the original but smooth with 
no backlash, and, you will never have to 
do that again; unless, another one follows 
you home! 


46 Electric Radio #300 


Final Words 

When I removed the VFO escutcheon, 
I realized the rubber seal between it and 
the front panel was cracked and brittle. 
Thanks to a suggestion by WA3DSP, 
(www.crompton.com/hamradio), 4-inch 
cockpit coaming, which is used by aircraft 
modelers, is the perfect solution. It is 
made by Fourmost and is part number 
ROROQ2020w sTe's from 
Omnimodels (www.omnimodels.com). A 
three foot length fits the VFO with a few 


inches to spare. 


available 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 
[| VINTAGE EQUIPMENT ONLY! | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 


manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Hammarlund SP-600 
receiver-$150. National NC 109 receiver, 
$175. Hickok 800A tube tester, needs 
“shorts” wafer switch, $135. Knight R- 
100A receiver, $200. Old QST magazines- 
free. Carter, WD4AYS, 
celliott14 @ aol.com, 434 566 8767 


FOR SALE: Parting out HT-37, HT-32, & 
Viking 1. Call or Email With Need. Tony, 
KOKCY, 763-786-3842, kOkcy@q.com 
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Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


@ Friday, May 23! 


FOR SALE: Globe King Transmitter, $350. 
Dave, W4NZY, 3421 Fayette Ave, 
Louisville, KY 40213, 502-368-3934 


FOR SALE: 3 original vintage maroon 
hardback QST binders, 7 x 10-1/4 inches. 
$9.95 + S&H. Richard, 813-962-2460 


FOR SALE: Classic Receivers: RCA AR- 
88, excellent condition, most of these never 
returned from England, $395. National 
AN/WRR2, made for US Navy, built like a 
battleship, triple conversion, 2-30 MHz, 
works and looks fine, $375. Japan Radio 
NRD-93 in rare factory cabinet, never rack 
mounted or around salt water. This receiver 
was sold new by Universal Radio to an 
SWL for $7,600. It works great and looks 
to bein like new condition, $2,195. Pictures 
of above receivers available. R1051B/ 
URR Navy receiver, excellent condition, 
$475. All items pick up near Winston 
Salem, NC. Possible shipping on NRD- 
93. Bill Smitherman, KD4AF, 336-699- 
8699. 


May 2014 Aq 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal! with: 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


cela af 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com 


(585) 257-5119 http://www.antiquewireless.org 


FOR SALE: BC342 receiver, fine tune 
clutch missing. Fair condition, all bands 
work. Needs attention. $60. Spencer 
Cromwell, 945 Tafalla Ct., Las Vegas, NV 
89138. Email: K6VRS @hotmail.com. 
Phone: 503 329 4737 


FOR SALE: Meissner Signal Shifter, 
Deluxe model from early 1940s. 
Recapped, rewired, works great. Includes 
plug-in coils for 160 thru 20 meters in 
Original boxes plus one spare set. Email 
for photos. $125 plus shipping. Roger, 


SURVIVING 
TECHNOLOGY 


W7KVT, w7kvt@wvi.com or 503-767- 
2003 


FOR SALE: TUBES, 346 in the lot. 
Transmitting, Receiving, New, NOS, Pulls, 
all tested. Best Offer for whole lot. Pick Up 
only. Detailed list by Email or Snail Mail. 
Bob KOLCR, 847-587-7982, 
ac4tibet @ hotmail.com 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. 
S25: Phone: 330-658-5035, 
WBOIQK @ARRL.NET 


Surviving Technology 
By Bruce Vaughan, NR5Q 


Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 
popular articles in Electric Radio over 
the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s lifetime 
of experience in radio and is a finely 
produced presentation with excellent 
illustrations and schematics. The book 
is 8-1/2" x 11" and is printed on coated, 
glossy, medium-weight paper stock. 
In 7 detailed chapters, Bruce gives you 
a blow-by-blow description, including 
schematics, of all the secrets needed to 
build a successful regenerative receiver. 
The “Ultimate” is amazingly straight- 
forward, stoutly built, and Bruce pro- 
vides all the details to successfully build 
your own based on his 60 years experi- 
ence. 


Available from the Electric Radio Bookstore! 
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for the Radio. 


mateur 


This book has everything you need to 


| know about the art and science of 


| thermatron design and construction. 


Grayson Evans 
TA2ZGE/KJ7UM — 


FOR SALE: Hammarlund Model SP-600 
rack mount, working, looks new. 
Hallicrafters Super Defiant Skyrider, 
beautiful excellent condition. Illuminated 
advertising clocks 15" diameter: Sylvania, 
Tungsol, RCA. Army Frequency Meter w/ 
book-working-exc cond-#S164AR. 
Antique Telegraph Key made in Germany 
by Stecker-exc cond. 30w/60w amplifiers 
Mcintosh. 1925 QST Magazine like new. 
Marantz 8B Amplifier. Pioneer 
Quadrophonic Receiver. Marantz 1270 
Receiver. Ham Radio Clock 9" diameter. 
What do you need? | may have it! See last 
month’s ad for more. Bill Kalcik, 608-253- 
9855 


FOR SALE: TV-7 Meters, Hickok used 
$65. Ideal NIB $85. Phaostron new $95. 
TS-656 tested. Bob Bakinowski, Tucson 
Arizona, 520-624-8029. 
arizonabob43 @ yahoo.com 


FOR SALE: Altec 633A mic. with 
windscreen & stand $95. VT4-C/211 tubes, 
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It pulls together thermatron types 
and characteristics, thermatron 


homebrew techniques, and how to 
design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


NOS, $90 each. James Owens, NWZO, 
1363 Tipperary St.Boulder, CO, 80303, 
303-673-9019 


FOR SALE: FT-243 crystals, $1.00 each 
or 6 for $5.00 plus shipping. Untested, no 
ham band frequencies, good for vintage 
holders for modern rocks or grinding. Dick, 
W5TA@ARRL.net 


FOR SALE: Hallicrafters Skyrider SX-32. 
This unit is in good shape but non- 
functional. Missing T5 transformer. Copies 
of manuals with unit. Best offer. Steve, 
Parker, CO 80134, 303-5177618 


FREE: Nearly full 1000ft. roll of Turboflex 
polystyrene tubing, fits #22 gauge wire. 
Free for shipping. Contact Ray at Electric 
Radio, 720-924-0171, Ray@ERmag.com 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 1383406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 


and are available in three versions: 


Model AB-1 (With Pilot Light) 
Model AB-1M, (With Voltmeter) 


Model AB-300M, with meter, 300 watts (2.5 amps x 120 


VAC) 
Shipping, each limiter 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 


your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 


1M are 150W. All models come with a full money-back 


Electric Radio Store 
720-924-0171 


guarantee. 


FOR SALE: AN-URM 25F RF signal 
generator, Navy surplus, 10 kc-50 Mc, 
good electrical condition, heavy, $275 + 
shipping. HP 200CD wide range test 
oscillator, 5 Hz — 600 kHz, tube type, 
heavy, $50 plus shipping. Tektronix Type 
130 L/C meter, Includes rare S-30 Delta 
Standard for Type 130 calibration, $125 + 
shipping, good condition. Contact Ray at 
Electric Radio, 720-924-0171, 
Ray @ERmag.com 


FOR SALE: Used tested tubes: 45, $35. 
2A3, $45. 71A, $20. 12AX7, $7, 6BL6GC, 
$12, 801A, $45. 50, $55, 83, $12. Call for 
other types. James Lopaz 5467 S 975 E 
Ogden, UT 84405 602-373-4002 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk-screened. 
Picture available. $90.00 + shipping. Walt 
Korab, 570-421-8371, w3fnz @verizon.net 


FOR SALE/TRADE: Early editions: The 
“Radio” Handbook, ARRL Handbook, RCA 
Tube Manual, Radiotron Designer’s 
Handbook, Allied Radio Catalog, others. 
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Metered Loe Limiter, 
Models AB-1M, AB-300M 


NI4Q, POB 690098, Orlando, FL 32869, 
407-351-5536, ni4q@juno.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, MI 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: BC-610-I, two left. $1,200 
and $1,100. Pick up only in Mesa, AZ. 
George Portell, 3212 N 837% St, Mesa, AZ 
480-986-5797 w8qbg @ yahoo.com 
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Estes Auctions 


Ay Specializing in Vintage Radios 
} Complete Auction & Appraisal Service 


ESTES AUCTIONS 
7404 Ryan Road, Medina, Ohio 44256 
Ph: 330-769-4992 @ Toll Free: 888-769-4992 ® Fax: 330-769-4116 
_ www.estesauctions.com © Email: estesauctions@aol.com 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


FOR SALE: ATAS Antenna Reparr. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, W@EAuU, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @ kc.rr.com 


FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
willlamperrycompany @insightbb.com 
FAX 502-893-9220 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WA@IIH, 
335 Bowles Ave., Fenton, Mo., 63026 
636-343-5263 or by e-mail: 
ajd4200 @charter.net 
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CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. 13; Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O00, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $294K 


Wes Muinear - W7UO 
Telephone 520-398-2722 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


SERVICE FOR SALE: R890A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hittp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See http://oweb.amerion.com/ 
~w7avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA 98837, 
w7avk @arrl.net 509-750-7589. 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 45817- 
0125 419-358-7851 
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MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
kaledp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 
92029. 760-747-8710, w6zz@cox.net 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR. SALE] Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


NOTICE: Visit Radioing.com, dedicated 
to traditional ham radio & vintage radio 
resources. Let’s Radio! Charlie, W5AM. 
www.radioing.com 


WANTED: National NC-2-40D complete 
dial cord and chassis pulleys needed for 
the band change indicator. If you have a 
parts set please contact me. Tom, W2ILA, 
w2ila@cox.net or 401-965-8730 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other 
Collins radios. Jim  Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 
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High Performance Crystal and Mechanical Filters for your 
Collins, Drake, and Heath Radios! 


INAAD 2S 


international radio 


PO Box 2110, Aptos CA 95001, USA 
tel: 1-831-462-5511 fax: 1-831-612-1815 
e-mail: sales@inrad.net web: www.inrad.net 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KNAR, 704-657-8910 
brianharrison @ embarqmail.com 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KDOZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


WANTED: The red kc marker that sits 
above the P.M. dial on HRO-500. Bob, 
KJ6CA, rrhoads9100 @comcast.net 


WANTED: List of Technical Radio Co. T- 
350XM owners and info that was put 
together in the 1990s, and any info about 
the company and its products. Steve, 
W6SSP, Santa Rosa, CA 
zarco@sonic.net 707-544-8142 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: Collins 8R-1. Please send 
information and photos to 
e5h4 @outlook.com or call 469-271-0507 
73, Ed-KV5l 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KOAZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


WANTED: Triplett 227-T Milliamp panel 
meter. Jon, email: jdelaune10@cox.net. 
480-830-1639 


WANTED: QSL card from Carl Wilhide, 
W8GRA, to go with his Hallicrafters SX- 
25. Paul Rehkoph, 340 N. Monroe 
Montpelier, OH 43543 MkrPrrOh @lve.com 


WANTED: Copy of J.M. Haerle’s book 
“The Easy Way HF Antenna Systems”. 
Dean, KK1K, dean.gagnon @juno.com or 
802-893-6692 


WANTED: 50 kHz IF - for Hallicrafters 
SX117 #050-200735, need two. May also 
be ine oX%-96, 9100," 101, Tt, 195, 122 
Doug, wa3dsp @arrl.net 215-355-5307 


WANTED: Service info for Kinemetrics 
Model WWVT Mark IV WWV Monitor. 
Mark, W5LAC @Comcast.net 


DD- 103 UNIVERSAL DIGITAL DIAL 


2D-103 Universal Digital Dial : _ Electronic Specialty Products uc 


Digital eee For Your Vintage 
Receiver Or Transceiver, With 
Either 10Hz Or 100Hz Resolution. 
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Pre-programmed for many 
receivers and transceivers 
including FT-101, TS-520, 
TR-4, & most Hammarlund, 
Hallicrafters, National, and 
other brand receivers. 
kk4pk.com 
$135.00¢eShipping $10 
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The R390A Is ie a magni eso eecuruble: and mecha cal d 
freed from military contract constraints an id(optimized for-wide range ¢ 


finishes the job. Made to order cmt injAmerica. unease a are ie i fth(p | 


It’s not a different radio; ks better; much-better.——. ra 


fon radioacive. Ain erican made, much better vi: 


READ IMSTRUCTIONS PACKED d 
With pee eis 5 Ue a AN j 


Fora est eke cometo: 
Felton Electronic Design 
1115 South Greeley Highway — 
Cheyeniie, Wyoming 82007 
By appointment only 9”) 


WANTED: “Radiomarine” of Redbank of 
NJ by EAC (Japan) model MI-30006 scope 
indicator MFD. July 1969 need manual- 
anything. Craig, 570-282-4663 


WANTED: EF Johnson Viking model 122 
VFO. Allen Sharpe, 208-304-0122 or 
email: radio_tuner@ gmail.com 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 


WANTED: Main tuning dial lock assembly 
for Hallicrafters SX-28. Jeff (W2JPH), 
radiow2jph @ gmail.com or 607-281-1224 


WANTED: Matching speaker for JRC 
NRD-525. State price and condition. R.D. 
Carter, 7079 Marks Rd, Cameron, NC 
28326 


WANTED: Hallicrafters SX-96 rcvr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave Buffalo 
NY 14213 716-861-4289 or 716-598-5205 
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WANTED: Communications receivers and 
transmitters manufactured by Siemens, 
Telefunken, Lorenz, Rohde & Schwarz, 
and Zellweger. Also German and 
Japanese WWII radios, tubes, and parts. 
Tnx! Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: Schematics, manuals for 
Watkins-Johnson 901-1 VHF receiver and 
National R1230/FLR receiver. Hal, 
KK6HY @ arrl.net 650-366-5060 California 


WANTED: Schematic/documentation/info 
for Coast Guard CW xmtr T1504/SRT-29 
by Scientific Radio Systems, Rochester, 
NY. Contact W8KXR @ NEO.RR.COM 


WANTED: G 276A demodulator manual, 
schematic of information, copies or 
originals OK. Paul Rehkopf, 340 N. 
Monroe, Montpelier OH 43543 


WANTED: Case for Central Electronics 
100V transmitter. Daniel, 505-281-4293 
earlgreywdj @ gmail.com 
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Hammond Modulation Transformers 


new production and are great way to solve a 
big problem with plate modulated AM trans- 
mitters. These new transformers have extra 
secondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 


the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for low 
power AM transmitters or as a homebrew 
transmitter project with a push-pull output 
using 6AQ5 through 6550s. They are based 
on Hammond 1650 audio output trans- 
formers. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 


New production modulation transform- — mum, at a 1 kHz reference. 


ers have been unavailable for a very long $125.00 each, plus $12.35 for flat-rate 
time — until now! Electric Radio is offering 


shipping within the US. 


WWW.ERmag.com 
720-924-0171 


limited run of genuine high-quality Ham- 
mond modulation transformers that are all- 


Your Resource for * * Collins Radio * * 


Offering Unparalleled Free as wellas.. 
.... Exciting Member Benefits 
World Class Signal Magazine 


Visit at collinsradio.org & join the fun 
See our Events Calendar 


Come see what the excitement is about 
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ae es at least 25 years ago ? 


d licensed now ? 
Then you should belong to the 
Quarter Century Wireless Association 


QCWA, Inc. 

8400 NW 115th Avenue 
Ocala, FL 34482-1098 
USA 
www.qcwa.org 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: Restorable National NC-173 
receiver. Condition? Tubes? Working? 
Thanks! Hank, Wé6DJX, 
htbrown @earthlink.net, 661-943-2027, 
Lancaster, CA 


WANTED: Mechanical Teletype 
machines, parts and manuals, Especially 
model 14 adjustments manual & Case. 
Steve, W6SSP, Santa Rosa, CA. 707- 
544-8142, zarco@sonic.net 


WANTED: Radio Craft 1938 to 1945 and 
Radio News 1938 to 1943. 319-377-9126 
or dottielee526 @juno.com 


WANTED: T1195, SX73/R274D, and any 
spares for the R390, R390A, R389, and 
R392. Ward Rehkopf, K8FD, 31516 Griffen 
Dr, Conifer, CO 80422 303-674-1087 
Radiohound2 @ yahoo.com 


WANTED: Avionics boxes and controls, 
working or not, needed for a static display 
in a museum C-117 aircraft. AN/ARN-3, 
AN/ARN-6, AN/ARN-14, AN/ARN-21, 
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ANARC-27, AN/APS-42. Filter switch 
panel (Range/Voice/Both). If you have 
anything related to the above and are 
willing to part with it, please contact Tom, 
KJ7AV, 585-352-9610 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Shipped) by (UPS.ah..vscvcuems $22.00 
Or on the Internet: 

www.ERmag.com 
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EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


WANTED: Early RCA 


207-286-5483 WBCQ@wbcq.com 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


Call Today! 


electron 
microscope, finder’s fee paid. Alan Weiner, 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. [he EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 10,000 satisfied customers 
around the world.) The EZ Hang comes with a one 
year limited warranty. 


540-286-0176 


WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Lots of IERC TR5-5020H 7-pin 


black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


N1VJ, Hopkinton, RI 401-377-4912 


* Series 1 * Disk 1 
L. Drake Co. 


System 
Requirements; 


Any computer with a 
Adobe Acrobat Reader®. 27 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
wont have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 


Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: Collins Manufactured Tubes 
(ca 1936-1938) Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-300, C-800, C-802, C-830B, 
C-841, C-849, C-852, Water Cooled 
Triodes such as C-207, C-858, etc, Air 
Cooled Rectifiers such as C-249A, C- 
357A, C-866, etc and Water Cooled 
Rectifiers such as C-214, C-237A, etc. 
Jim Stitzinger, WA3CEX, 23800 Via Irana, 
Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


titles are shipped free. 
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The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


sescscdeemene 4 hours, $89.95 
ss ectetiied 2 hours, $89.95 
Bis Be 1 hour, $39.95 
bieceeaneees 1 hour, $39.95 

oo cceaeas 2 hours, $39.95 
RR oak 2 hours, $89.95 
eee The Des 7 hours, $109.95 
p weeesosteent 2 hours, $49.95 
ote ate Shek 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @ arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & II Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted $$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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— ELECTRIC RADIO BACK ISSUES — 

All Electric Radio back issues are either from the original press run or are lithographic 
reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at_http://www.radiolabworks.com/ 
ersearch. html 
* Single Issues: $4.00 Each, Postpaid 
° 1-Year Sets (Or Any 12 Issues) $39.00 per year + $6.00 S&H 
¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $7.00 S&H 
¢ Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 

$20.00 S&H, at least a 56% discount the over single-issue price. 
* For a postpaid 29-page printed back issue index, please send $3. 
* Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 

All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 
Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 
Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVEMtISING. ---------------------------------- 2-2 - neem nnn nnn nena nnn nn nn nnn nnn nnn nn en nnn nen en nn nnnne $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former employees. ----------------------------------- 2-22-2222 2-222 $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.92 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.92 
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NEW! Hollow State Design: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum 
tubes in one 233 page, high quality volume! ------------------------ $32.95 - 10% = $29.65 


Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 
Lindsay Sterling-----------------------------------------2 2-22 nono nnn n nnn een nnn nee nn en nnn ene n ns $29.95-10% = $28.92 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. --------------------------------------------- 22-22-22 nnn enna nnn nnn nnn nnn nn nn nn nn een none $24.95 - 10% - $22.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and good photoS.-------------------------------- 
moceen ee nnnnenennnnnnnananennennaranssneennnnnennnnnnasennaneneananannanssanannnnennnneneananannanasnanasaaaamaa $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


AAVErMISEMENS. --------------------------------nn nn nn nn nnn n nn nn enn nnn nnn n nn neem en enn nee nn nn nana nnnnnnenee $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.92 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
LIVE. --------n--- nnn nnn nnn nnn nn nnn nn nnn nn nnn nn nnn nn nnn nnn nn nnn nn nnn enna nn nnn nn nnn en nnn nn nnn nennnnennnnenennenens $26.95-10% = $24.25 
Surviving Technology: Bruce Vaughan’s (NR5Q, SK) book about his early experiences in radio, and it’s also 
about building the “Ultiimate” regenerative receiver that’s based on his many successful designs, with complete 
information and schematics!----------------------------------------------------------------------- 2-22 --* $32.95 - 10% = 29.85 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
nanan nn nnn nnn nn nnn nn nnn nnn nnn nnn nnn nnn nnn nn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn n enn nn nnn nnen nen nes $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, mentioning radio communications of the day. ------------------------------------- 2222-2 e nnn neee ene ne ee $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 COlOr PaGeS. --------------nn--- nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nnn nnnnennn nnn nsnsa= $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 
won nnn nn nnn nnn nn nnn nnn nn nnn nn nnn nn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nnn nn nnn nen annem nennnnannes $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 


Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 


and production data that has never before been available in one reference manual, or to the public. 151 pages 
by Cones, Bryant, and Blankenship.----------------------------------------------2--0nenansoncnnnee $29.95 - 10% = $26.92 


Ordering Information: 
U.S. Mail Orders: Please add $5.00 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 
shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.00 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: One of my “KN8GCC” QSLs 
fromthe mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj @core.com 810-659-5404. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-901 1 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
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241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, K8AXH, 9420 
STE RTE T, Amazonia, MO 64421. 913- 
634-3863 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 


question via email or telephone. 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 


Barsema, 
donaldbarsema @ att.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith 44684-083, 
LSCI Butner — GA, PO Box 999, Butner, 
NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 
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KC8WBN, 


Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
your 100V look as great as it sounds! 
Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 


Fax: 985-249-6468 


WANTED: Schematic of Automatic Radio 
13.5 VDC, 2.5 Amp power supply, Model 
#HPS 2000. Louis D’Antuono, WA2CBZ, 
8802 Ridge Blvd, APT C-2, Brooklyn, NY 
11209 718-748-9612 after 6 PM EST 


WANTED: I’m looking for information about 
Vanguard Electronic Labs of Hollis NY. 
Needed are catalogs, instruction sheets, 
company history, etc. Also want to buy a 
Vanguard/Springfield walkie-talkie. Bob 
Nickels, W9RAN @arrl.net 


WANTED: Please Help! Need a 
modulation transformer for my Johnson 
500. Contact Larry Harrison, K3JURR, 540- 
852-3431, or PO Box 38, Criders, VA 
22820 
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WTFG Mifi gc N 119 €. George St 


p og +p }) Batesville, IN 47006 
Manuals \\# go ig USA 


Order on-line at: 


e are your l-stop source 
www.w/fg.com W Y P 


for radio, test equipment, 


Send your questions to: and audio manuals 
sales®w7fg.com 


Order by phone: 


800-807-6146 US only f 


customer satisfaction guaranteed! 


Electric Radio T-Shirts 
The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era”). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $17.00 delivered, $18.00 for XXL. 
(Medium Available by Special Order) 


NATIONAL RF, INC. 


Dial Scales Plug-In Coil Forms 


New-Manufacture 
plugin coil forms on 

A quality digital a 8-pin octal base, 
frequency readout for see review in 3-09 


| 
vintage equipment! Be 
www.NationalRF.com 


858-565-1319 Hundreds of rare tubes 7969 Engineer Rd, #102 
FAX 858-571-5909 Call us for details! San Diego, CA 92111 


The perfect finishing touch for Digital Display 
your homebrew projects, 
available in 6:1, 7:1, and 8:1 
ratios! 
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Subscription Information 


Published Monthly 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
| Canada: US $54 | 


All other countries: US $75 
Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


| $22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
5/14 | 
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Cliassic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built just for you. 
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See our user reviews at: 


e=>iisarwrna.rreet 


harm radio om the net 
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